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e , 
(ine se44 BICC Combined Camera Cable and Lifting Rope 
Mtisitahe, : It withstood a 2} 


for underwater use. 

Phis special multicore T/V camera cable is also used as a —- sho k drop of Wft 
rope. It contains all the necessary electrical circuits, and out of water; towed the 
supports the full weight of the underwater T/V Camera by 
means of an overall hemp loom braid. It was designed and 
manufactured by BICC to meet the requirements of 
Messrs. Pye Ltd 

During recent trials the camera was repeatedly lowered 
and operated by this cable. Depths of 83 fathoms were and capstan 
reached and clear pictures obtained Throughout the Subsequent examina- Foie 
trials the cable was subjected to many severe tests tion proved the cable and 
x ALL CIRCUITS REMAINED INTACT coupling to be completely Bey: 
BICC ARE ALWAYS PREPARED TO DESIGN AND waterproof, resistant to 
MANUFACTURE CABLES TO MEET SPECIAI twisting and electrically 
REQUIREMENTS intact 


BICC T/V GAMERA | CABLES 


RITISH INSULATED CALLENDER tere Bloomsbur Street - LONDON * WC! 


amera at speeds up to 
12 knots; raised and 
lowered the camera at 
250ft. per minute over 


narrow diameter pulleys 
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WIDE BAND 


sae SIGNAL GENERATOR 


Type T.F.M. 


The design of this new Wide Band Signal Generator, 
operating throughout on fundamentals, is the out- 
come of considerable research and development work to 
meet the stringent requirements imposed by new fre- 
quency modulation and commercial television stations. 


The frequency bands have 
been chosen in such a ma aner 
as to ensure maximum con- 
venience when servicing and 
aligning T.V. and F.M. 
receivers 


Provision has been made for 


At spot R.F, frequency calibra- 
tion. 

1 Facilities are provided to 

ensure adequate discrimina- 


wewrrre 

tion throughout the very 
wide frequency band covered 
by the instrument 


Sine and square wave audio 
frequency modulation pro 
vided 


The instrument is fitted with 
an R.F. carrier level meter 


A double-ratio slow-motion 
mechanism, together with 
interpolation dial, enables the 
instrument to be set with a 
high degree of accuracy. On 
This compact and versatile the F "M range an internal 
instrument not only meets all phasing control enables 5 
modulating i 
U.K. requirements, but will applied to the . J... an 
also prove useful in many oscillograph to produce a 


icture of a discriminator 
COVERAGE other parts of the world. conpanes curve. 
5-220 Mc/s in 8 ranges, CW or 
400 c/s sine/square wave modula 
tion. Accuracy + 1%. Provision 
fo. tf lib 
inate) ine cate OPERATING VOLTAGES: 


OUTPUT: 100-120, 200-260 V 50-60 c/s 


Minimum (about 24V) to 100 mv A.C. mains 
continuously variable with decade DIMENSIONS: 
COVERAGE multiplier. Force output 250 mV 154 x 104 x 10ins. approx. with 


lid closed 


65-120 Mc/s. Accuracy + 1% OUTPUT IMPEDANCE: 
Maximum deviation + 150 Ke/s WEIGHT: I6 Ibs. approx. 
8002, 20002, balanced 8002 and 


30002). solated unbalanced 800) LisT Price: £89 


Sole Proprietors and Manufacturer: é AUTOMATIC COIL WINDER & ELECT 


fully descriptive brochure available on request AVOCET HOUSE © 92-96 VAUXHALL BRIDGE ROAD « LONDON « &.W.1 
Telephone: ViCtoria 3404 (9 lines) 


$G.4 
A 
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In city streets, at speed on 
the open road, or cross- 
country with the Army, 
transport communications 
must be completely 
dependable. As component 
manufacturers, we make 
an important contribution 
to that dependability. 


The three MORGANITE 
Potentiometers illustrated are 
all completely sealed against 
moisture and dust. 


Type LH. 

} watt. For special 
applications. 
Approved to RCL 
122. Can be 
supplied with or 
without locating 


peg ring. 


' \ SEALED// Type Bj. 
~ i —" 1/10 watt. 
pA Ideal for all 


wey’ miniature 
applications. 


Type H. 


1} watts. For higher 
wattage requirements. 


* i 


08 MORGANITE RESISTORS LIMITED 
aa R 


Bede Trading Estate, Jarrow, County Durham, England. 


 . 
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RADAR DISPLAY 
TUBES WITH 


— Lew Voltage 


Easier setting-up Adjustment of electrostatic focus 
for absolute minimum of aberration can be made quickly 
and without special skill. 


Simpler E.H.T. The focus voltage swing required is 
only +200V about cathode—e.h.t. units need no longer be 
loaded with the current wasting potential dividers associated 9 IN. RADAR 


with earlier electrostatic focus tubes. AL 99 -| 0 ie 


Lower cost No focus magnet or coil is required. 


Ordinary carbon track potentiometer across normal low- 


voltage supply is all that is needed to achieve fine focus. A [ 31 1 0 ce 
- 

Space saved Focus at ordinary h.t. potential means = 

that e.h.t. generators can be smaller, and bulky high 12 1N. RADAR, Use 


voltage potential dividers eliminated. \ 


ABRIDGED DATA FOR BOTH TUBES 
Typical Operating Conditions 


Vu -V, for Vas 
cut-off focus 


Heater : 6.3V, 300mA (V) (V) (Vv) 


Focus: Electrostatic 
Deflection: Magnetic 


Phosphor: long persistence 300 30 to 70 +200 
° 


Write to the address below for full details of these i cieeeatall 


MULLARD LTD., COMMUNICATIONS & INDUSTRIAL VALVE DEPT., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2 
MYT 187 
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TWo NEW 


&6.C: 


with a green screen having an after- 
glow of 100 milliseconds. 


Precision } AGPI1 
Instrument | es 
Tubes 


Yom ose loicrance, high quality instrument cathode 
ray tubes with electrostatic focus and deflection. These 


tubes have the following attractive features RATINGS 


ty 6.3V 
Ll Plate glass screen tj; y 0.5A 
/ BkV max. 
B One stage of post deflection acceleration Yy, 4kV max. 
ty mm/V | 
3 Low interelectrode capacitances ZG 3 When 


Vas~2V a3 


mm/V } 
4 Over apped pressed glass wafer seal 


___—s TYPICAL OPERATION 
5 Orthogonality of deflection axes + 1 y ti Ves 4.0kV 

Va3 2.0kV 

Vi2 (focus) 330 approx. V. 
Val 2.0kV 

Ve (for cut-off) —67V 

iw Deflection linearity. The plate sensitivity for a deflection y; S» 0.31 mm/V 

Sy 0.2 mm/V 

Line width 0.3 mms. 


S Spot centring. The undeflected spot will fall within a radius 
of 5 mms concentric with the tube face 


of less than 75° of the useful scan will not differ from the 
plate sensitivity for a deflection of 25% 
of the useful scan by more than 2% 


. , Additional technical 
arr 7, information on these two 

7 new tubes may be obtained 
y a / V@S © from the G.E.C. Valve 


and Electronics Dept. 


THE GENERAL ELECTRIC CO. LTO MAGNET HOUSE. KINGSWAY. LONDON. W.C.2. 
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In great-grandma’s time the old oak chest was generally 
the place where the household linen was stored. But to-day 
it has another use—at least in the home of Mr. Geoffrey 
Parnell, of Leeds. He writes : “Wondering how I could house 
the Ferrograph 66 I had on order, I suddenly noticed an old 
oak chest which had belonged to my wife’s grandmother. 


All metal construction, with overlap to fit snugly It offered the ideal solution because not only did it take the 


on any flat surface with opening 152%” x 164’. 
Incorporating all Ferrograph proved features of 
design, including synchronous main drive 
motor, separate tone controls, two speeds, 
24 watts undistorted output, source selection 
switch, automatic motor cut-off. Finished in 
gold bronze with cream knobs and accessories. 


Ferrograph but there was ample room, in addition, for @ 
Garrard turntable and an F.M. Tuner unit’. 

Yes—you’ve certainly got something there, Mr. Parnell! 
The combination of these three units in one permanent 
installation—with an external loudspeaker—is the last word 
in home entertainment forecasting an important trend for the 
future. For not only does it permit tape recordings of the 
Model 66N Model 66H highest quality to be made from radio, disc or microphone 
37” & Ti’ ps. Ti” & 15” ps. at the touch a @ witch, but the owner can use the high 

fidelity amplifier incorporated in the Ferrograph with the 

84 gns 88 gns F.M. tuner as a superb radio receiver or with the turntable as 

(including 1,750 ft. Ferrotepe a luxury gramophone. He has, in fact, three instruments in 
on 84” reel) one at a very substantial saving in cost and space. 


errograph “66” 


BRITISH FERROGRAPH RECORDER CO. LTD 
131 SLOANE STREET + LONDON = S.W.I + Tel: SLOANE 2214/5 and 1513 
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Photographs of ‘Eclipse’ magnets are reproduced by 
courtesy of the manufacturers James Nell & Com- 
pany (Sheffield) Limited. 


The remarkable efficiency of these ‘Eclipse’ magnets is due to their composite construction, using 
‘Araldite’ to bond the component parts. The manufacturers of these magnets state that they use ‘Araldite’ 
because it enables them to produce shapes and sizes otherwise impracticable, to ensure that the magnets 
cannot be taken apart and to avoid bolted assemblies. ‘Araldite’ provides a bond which is truly permanent, 
and its strength is proved by the fact that facing and boring operations and also grinding are carried out 


after bonding. 


‘Araldite’ epoxy resins have a remarkable range of characteristics and uses. 


They are used * for producing glass fibre laminates. 


* for bonding metals, porcelain, glass etc. for producing patterns, models, jigs and tools. 


* 
* for casting high grade solid insulation. * as fillers for sheet metal work. 
* 


* for impregnating, potting or sealing as protective coatings for metal, wood and 
electrical windings and components. ceramic surfaces. 


— | 
‘Araldite epoxy resins 


Aero Research Limited 4 cite Company - Duxford » Cambridge - Telephone: Sawston 2121 


AP. 264-190 
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Distortion detected - 
Transmission unaffected 


with the T. D. M.S. 


The T.D.M.S. 5A and 6A are 

portable sets designed to measure 

distortion at any point in a 

radio teleprinter or line telegraph 

circuit without interfering with 

normal transmission. The 

equipment consists of two units 

each 184” x 114” x 134” both 

mains driven and electronically 

controlled. Either may be used T.D.M.S. 5A 

independently for certain tests or Sends on axtemntle tt Gnene, @ chet, © 
both may be used in combination reversals at any speed between 20-80 bauds with or 
to cover a comprehensive range of without distortion, The CRO has a circular time base 


for distortion measurements on synchronous signal: 
testing operations. only, or relay adjustment. Weight 37 Ib, 


For distortion measurements on working circuits 
without interrupting service. Each element 

of a start-stop signal appears separately on the 
spiral time base display. Adjustable 

speeds from 20-80 bauds, Weight 33 lb. 
Higher speed versions can be supplied to order, 


T.D.M.S. 6A 


You are invited to apply for a copy of a descriptive leaflet. 


AUTOMATIC TELEPHONE & ELECTRIC CO.LTD., 


RADIO AND TRANSMISSION DIVISION, 
STROWGER HOUSE, ARUNDEL STREET, LONDON, W.C.2. 
TELEPHONE : TEMPLE BAR 9262. CABLEGRAMS : STROWGEREX LONDON. 
AT14611-8X107 
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Instructional 
lesson manuals —_ 
Complete § vaive Superhet 


5-wave band receiver suitable 
for A.M. or F.M. reception 


An entirely new series of courses designed to teach Radio, Television and 
Electronics more quickly and thoroughly than any other method. Specially 
prepared sets of radio parts are supplied and with these we teach you, in your 
own hone, the working of fundamental electronic circuits and bring you easily 
to the point when you can construct and service radio receivers, etc. FILL IN COUPON PROSpR, 

Whether you are a student for an examination; starting a new hobby; ny 
intent upon a career in industry; or running your own business — these Practical 
Courses are ideal and may be yours at very moderate cost. 

With these outfits, which you receive upon enrolment and which remain 
your property, you are instructed how to build basic Electronic Circuits 
(Amplifiers, Oscillators, Power Units, etc.) leading to designing, testing and 
servicing of complete Radio and Television Receivers. 


oe TELEVISION COURSE including a complete set of To E.M.1. INSTITUTES, 


equipment dealing with the design, construction and servicing of a high | Dept. 127X, Grove Park Road, Londen, W.4. 
quality television receiver. | Please send me your FREE book on Practical Courses. 
Courses (with equipment) aiso available in many other engineering subjects. 


COURSES FROM 18/- PER mente 


PROSPECTUS 


Subject(s) of interest 


EM! INSTITUTES 


NAME 


| 
| 
' 


“HIS MASTER'S VOICE,”"” MARCONIPHONE, COLUMBIA, ETC. 


NOVEMBER/5S 


a 
4 


a a ee 


An educational organisation serving the E.M.|. Group of Companies which include | 
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<> COMMUNICATION a 
RECEIVER Type C864 


I's NEW—A RECEIVER with an astonishing PERFORMANCE /PRICE RATIO 


LTHOUGH priced at only £120 the 

AIRMEC COMMUNICATION 
RECEIVER TYPE C864 has a specifica- 
tion equal to that of many sets selling 
at double its price. Some of the main 
features are:— 


@ Frequency coverage from 15-45 kc/s 
and 100 kc/s-30 Mc/s. 


@ Film Scale giving actual Scale length 
of 4ft. on each frequency range. 


® 90:1 Slow Motion Drive with log- 
ging scale. 


® Crystal Calibrator incorporated. 


@® Frequency setting accuracy better 
than | ke/s. 


@ Separate Incremental tuning control 
for use with Crystal Calibrator @ Variable selectivity. 


@ Double frequency changer circuit. @ S Meter incoroporated. 


® Stabilised Local Oscillator H.T. vol- @ Very stable B.F.O. 
tages. 
@ Muting facilities provided 
@ image rejection over 100 db. 
@ Built-in Loudspeaker. 
@ Exceptionally high sensitivity and 
signal/noise ratio. @ 2 Watts Output. 


@ Turret band switching. 
@.-__ QUICK DELIVERY 
Mate 


Write now for ful! details to : 


AIRMECE umitepd — 


HIGH WYCOMBE, BUCKINGHAMSHIRE, ENGLAND 


Telephone : High Wycombe 2060 Cables: Airmec, High Wycombe 


= 
—— 
~ 
= 
— 
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Ly Appointment lo lhe Trofessional Engineer 
teeun Tricot PLUGS AND SOCKETS 


The full range consists of 2, 4, 6, 8 


12, 18, 24 and 33-pole sizes, and there is 


a complete variety of Plugs and Sockets with alternative mounting arrangements, 


cable-fixir gs, retaining devices and cover earthing facilities 


ELECTRICAL SPECIFICATION AND PERFORMANCE 


VOLTAGE RATING 


Working Voltage 


Voltage Proof 


3. Breakdown or 
Flashover Voltage 


CURRENT RATING 


CONTACT RESISTANCE 


The breakdowr 


track 


c 
) 


| 


000 Volts D.C. or A.C. (peak) 


This applies to use in temperate climates 
nder norma conditions 


500 
Tr 


Volts D.C. or A.C 


(peak). 
} applies to tropical 


use 
and so will stand a v 

2.5 KV between contacts , and 3.0 KV 
and the mounting flange or ¢ cover, 


ckets qe proof 


/ betweer 


ete 


voltage is app 


roximately 3.3 KV. 


The properties of the mouldings are such that 


ven after flashover there 
ng, and the plug 
Itage Proof specified above. 


ts no evidence of 
s and sockets will still withstand 
eV 
Amps. D.C. or A.C. (R.M.S.) per contact. 
Below 0.002 Ohm. 


0.0025 Ohm. 


Average Contact Resistance : 


Jaximum Contact Resistance 


(1) 

The terminal 
both plug 
appears not 
4ppropriate 

the mating face 


number 
ymbe 


the and 


This not only facilitates wiring, but enables 
complete cable forms to be tested prior to 
inclusion in equipments without removing 
the plug or socket covers 


(2) 

Four small distance pips are moulded 

on to the plug d they keep the 

mating faces slightly apart even when the 

plugs and sockets ly engaged 

This eliminetes the of free 

moisture remaining the plug 

and socket face, and is instrumental 

the superior tropical performance of 
Multicon"’ plugs and sockets 


body a 


are fu 
possibility 
between 


() 

The single-piece body mouldings 
nylon-filled to provide a high 
and tracking resistance 


are 
insulation 


(4) 

All socket clips and 
located in recessed 
mouldings 

This also provides a high tracking resistance 
between contocts, ond, in the socket 
version, the enclosed contacts enable the 
maximum voltage to be sofely utilised 
(provided the direction of voltoge supply 
feed is from socket to plug) 


plug ade are 


cavities i the 


(5) 

Each socket clip has split limbs, so that 
there are four individual areas in contact 
with each plug blade 

This ensures absolute reliability of comtact, 
with «¢ minimum life of 10,000 operations 
ot low end constant contact resistence 


6) Panel or chassis mount 
ailable with side or er 
it-out 
anel thicknesses up to 4” 

2 

This*enables rows of plugs or sockets to 

be mounted either end-to-end or side- 

by-side with a maximum saving in ponel 
or chassis spoce 

(7) 

In the 24 and 33-pole sizes the plugs are 

normally pee with a large pir 

which is also an electrica 


g flanges are 
d fixing holes 
information give relate t 


locator, 
ntact 

This is provided to facilitate the engage- 

ment of these larger sizes, especially in 

unitor applications 

(8) 


Covers are provided with 


cable-entry 


either a top 
clamp or a side 
suit the 
needs of particular equipments and designs 


hole and 
able-entry hole and « amp, t 


( )) 
Two alternative facilities can be 
vided for earthing the plug or socket 
covers 

(9A.) 

in one version an earthing tag attached 
to the moulding connects the inside of 
the cover to the highest numbered cor 
tact so that an earth lead in the cableform 
connected to the highest numbered con 
tact, automatically earths the cover 
(9B) 

In the alternative form, an earth tag is 
rivetted directly to the outside of the 
cover and is suitable for the direct 
connection of an earth lead 

By either method the cover is earthed to 
ensure the safety of the users of equipments 
in which “ Multicon” plugs and sockets are 
incorporated 

(10) 


c 
pre 


All sizes of plug or socket covers can be 
fitted with retaining blades to secure the 
init to the panel or chassis 

Even under the most severe vibration 
conditions, therefore, or in the case of 
occidental interference with the cable- 
form, there is absolute reliability of 
contact 


PAINTON 
Nerthamplon P ongland 
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ROLA CELESTION— 


acknowledged leaders tor over 30 years in 


the design, development and manufacture 


@iloud-speakers for all purposes. . . world 


famous tor quality of reproduction, sensi- 


tivity in performance and long lite under 


all climatic conditions. 


LOUDSPEAKERS 


FOR ALL RoLa 


meres 7 CELEST 


‘yD «) . 
Kolam Sieation lid 
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Youre yea 


with the 


New channelling and specification standards 

for mobile radio are being introduced in the 

United Kingdom and many parts of the 

world, The “Ranger’’, Pye’s latest V.H.F. 

mobile, has been designed to anticipate these 3 amplitude modulated versions are available 
and will, in fact, meet specifications for the W 100 Ke/s. channelling for aeronautical and 
next ten years. The Pye ‘““Ranger’’ therefore multicarrier schemes. 

combines superlative performance with the N 60 Ke/s., 50 Ke/s. or 40 Ke/s. channelling. 


maximum technical life. No matter what your VN=30 Ke/s., 25 Ke/s. or 20 Ke/s. channelling 
channelling requirements the Pye “Ranger” 


will meet them 
The Ranger has been designed to meet the following 


DE leading specifications. 
/ U.S. Federal Communications Commission 


Telecommunications Canadian R.E.T.M.A. 


2 ~~ Canadian Dept. of Transport 
CAMBRID«* A NGLAND 
' eS) British G.P.O. existing and proposed specifications 


Pye Corporation of America, Pye Radio & Television (Pty.) Ltd. Messrs. Telecommunications, 
270, Park Avenue, Building A, Johannesburg, South Africa Jamestown Road, Finglas, Co. Dublin. 


New York 17, N.Y., U.S.A 
Pye (Canada) Ltd., 82, Northline Road, Pye Ltd. 


Pye Limited, Mexico City. Toronto, Canada Auckland, C.l., New Zealand, 


_ Limited, Tucuman 829 Pye Pty. Led., Pye (France) S.A. 
venos Aires, Argentina Melbourne, Australia 29 Rue Cambon, Paris '* 


PYE LIMITED CAMBRIDGE +--+ ENGLAND 


Phone: Teversham 3131 Cables: Pyetelecom, Cambridge 
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conclusive evidence 


Tinker, tailor, soldier, sailor (or for that matter, 
musicians, airmen, teachers, chemists) sitting in 
judgment on the latest high fidelity equipment in 
our showrooms, where Hi-Fi is in the witness box 
every day telling the whole truth and nothing but the 
truth. 

All the evidence you need to reach a verdict is 
here at your disposal. 

Be your own judge and jury. 

Come along to Imhofs and listen to the evidence of 
your own two cars. 

Write or phone for a copy of our new Hi-Fi Catalogue 

or better still callin and pick one up. It is 


comprehensive, fully illustrated and completely fre« 


Alfred Imhof Limited 112-116 New Oxford Street London WC1l 


Telephone: Museum 7878 (20 lines) 
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POWER CONTROLS © 


a 1 TE OC 


Rotary Transformers 


Have you a transformer problem ? 
If so, we can help you. We can undertake to develop and 
manufacture rotary transformers to your specification. 
The illustration shows a typical transformer which we are 
manufacturing for a specific requirement. Made for 6, 12 or 
24 velts D.C. input, it can supply a continuous D.C. output 
of 350 volts at 30 mA. or an intermittent output of 310 volts 
at 60 mA. The no-load current consumption is 2.2 amps. at 
11.5 volts and the ripple voltage is less than 6 volts r.m.s. 
on 60 mA. load. The size is only 4-9/16" long by 2-21/32" 
ES A 


Power Controls Ltd., Exning Road, Newmarket, Suffolk 
Telephone: Newmarket 3181. Telegrams: Powercon, Newmarket 
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... 28 not enough | 


You need to be able to live with your high fidelity equipment as 
well as listen to it. 

his RCA New Orthophonic High Fidelity speaker system uses 
advanced acoustical design to give a liveable size with clean 
aesthetic lines which will harmonise with any furnishing scheme. 
The system uses a ported bass reflex type enclosure including the 
exclusive RCA acoustic curtain damping feature. The special 
arrangement of the triple speaker assembly ensures even sound 
distribution to all parts of your room with perfectly balanced bass 
and treble response. This instrument with its great sensitivity 
captures those elusive elements of sound which make for 
completely natural reproduction. The RCA Loudspeaker is the 
latest addition to a complete range of perfectly matched High 
Fidelity units designed for studio quality, radio and gramophone 
reproduction in the home. Send for further details. 


The above photographs show alternative 

arrangements of the same RCA New 

Orthophonic Loudspeaker. The plinth 

shown is a separate unit, Speakers can be 

supplied in light oak or continental dark 

wainut finish and without plinth if 
required 


F/M TUNER TRANSCRIPTION DECK PRE-AMPLIFIER MAIN AMPLIFIER 


New Orthophonsc High Judelity 


RCA GREAT BRITAIN LIMITED (DEPT. HPP), LINCOLN WAY, WINDMILL ROAD SUNBURY-ON-THAMES, MIDDLESEX, ret SUNBURY-ON-THAMES 4101 


(An Associate Company of Radio Corporation of America) 
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Their CONSTANT PERFORMANCE... 


ln much of today’s highly sensitive electronic equipment 


and processes consistent high performance is possible only 


if the supply voltage is stabilised to the specific value for 
which the Without 


voltage, instruments become unreliable, 


equipment is designed. constant 


communications 
are interrupted, process control becomes erratic, products 
become degraded and discredit falls on the manufacturer. 
Advance Constant Voltage Transformers provide the answer 
to these problems automatic, 


Entirely with no moving 


parts, they can accommodate wide voltage variations in 


15% of nominal, providing 
a stabilised voltage within . 1° 


/o* 


the supply over a range of 


ADVANCE COMPONENTS LTD ROEBUCK ROAD HAINAULT 


INSTRUMENTATION 


demands 
CONSTANT 
VOLTAGE 


Standard models are 
available covering 
power requirements 
from 4 watts to 

6 kilowatts. 


AC voltage stabilisation is our busi- 
ness and our technical represent- 
atives are at your service if you 
encounter difficulties of this nature. 
We shall be most pleased to forward 
to you fullest details upon request. 

Write for folder W.28. 


Ae 


CONSTANT VOLTAGE 


TRANSFORMERS 
ILFORD 


ESSEX . Tel. : HAlnault 4444 
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Type GB 896 


(A.R.B. Ref. No. E3518) 
For loads from 2 to 35 Ibs 


“BARRYMOUNT” Air-damped 
Isolators have been specially de- 
veloped to provide assured protection 
for sensitive equipment against vibra- 
tion and shock. An outstanding feature 
is their remarkably uniform perform- 
ance over the full rated load-range. 


Over 1,000,000 go into use every year 
for the protection of every type of 
air-borne equipment, from the lightest 
and most delicate instruments and 
electronic devices to apparatus up to 
140 lbs. weight. 


@ Superior vibration isolation. 

@ Improved shock absorption. 

@ Low permanent set and drift. 

@ Operation over wide temperature range. 
@ Minimum side sway. 

@ Wide load range with uniform performance. 


ww 


N_ENGLAN® UNDER LICENCE 


INT V 124+ BARRY Derig iSOLATORS 


FROM BARRY conraoLs INC: OF US* 


Write for technical bulletins: ces 


CEMENTATION (MUFFELITE) LTD., 20 ALBERT EMBANKMENT, LONDON, &.E.11 = (RELiance 6556) 
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Automatic wire terminator 


»perates at up to 4,000 an hour 


Pneumatic hand tool 
Brochure W.W. sent eliminates operator fatigue 
or demonstration at 


Certi-crimp hand tool 


your own works on AMP terminals are made for every 


Positive closure ensured 


request type and size of wire. 


AIRCRAFT-MARINE PRODUCTS (GT. BRITAIN) LTD. 


London Sales Office: 60 KINGLY STREET, LONDON, W.I. Tel: REGent 2517/8 
Works: SCOTTISH INDUSTRIAL ESTATES, PORT GLASGOW, SCOTLAND 


Ahead of the present— | — abreast of the future 


NOVEMBER, 1956 WrreLtess Wori_p 


INSTRUMENTS 


ADMITTANCE BRIDGE TYPE B.801 
1 Mc/s— 100 Mc/s 


For balanced and unbalanced measurement. 


Susceptance: Equivalent Conductance: 0-100 mmho 
to +230 pF. 


Accuracy: +2%, +0°5 pF. Accuracy: +2%, +0°1 mmho 
This is one of a range of bridges for use with external source and 
detector for the measurement of aerials, cables, feeders, and a 
variety of components and materials between 15 kc/s and 250 Mc/s. 
Bridge sources and detectors are available for use between 
1-100 Mc/s and 50-250 Mc/s. 


PRICE £150 NET EX WORKS 


COMPONENT BRIDGE TYPE 8.121 


A general purpose 50 cps 3 terminal transformer 
ratio arm bridge for the measurement of Resistance, 
Capacitance and Inductance in the ranges 3-100 M{), 
1 pF-100uF and 100 mH -10,000H, accuracy +2%. Direct 
readings of the resistive and reactive components of 
impedance and facilities for ‘‘in situ’’ measurements 
are notable features. 


PRICE £60 NET EX WORKS 


AUDIO WAVEFORM ANALYSER 
TYPE A.321 


A portable instrument to measure the relative levels 
of the components of a complex waveform over a 
range of 75 db between 50 c/s and 20 kc/s. Input 
impedance 100KQ unbalanced or >25K{) balanced 
In transportable case as shown, or for standard 
19° mounting. 


PRICE £250 NET EX WORKS 


FOR FURTHER DETAILS WRITE OR TELEPHONE 
THE WAYNE KERR LABORATORIES LTD - NEW MALDEN - SURREY MALDEN 2202 
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Specially designed for use in 
domestic Radio & Television 
receivers, these miniature rec- 
tifier stacks have an established 
position with manufacturers to 
whom reliability, small dimen- 
sions and low costs are impor- 
tant. 


TYPE RMO | RMI *RMS 


Maximum ambient temperature | 35°C 55°C s°C 55°C 35°C §=655°C 35°C 55°C | 40°C = 55°C , 55°C 
Maximum output current (mean) | 30mA 15mA | GOmA 30mA | 100MA 60mA| 120mA 90mA | 250mA 125mA 
Maximum input voltage (r.m.s.) 125V 125V 125V 125V 250V 
Maximum peak inverse voltage 350V 350V 350V 350V | 700V 
Max. instantaneous peak current Unlimited Unlimiced Unlimited Unlimited Unlimiced Unlimited 
Weight 0.82 oz. 1 oz 1.4 02. 2 02. 4.5 ot. 4.75 of 


*For use in voltage doubler circuits the peak inverse and maximum input voltages are halved, current output being as for half wave operation 


v y 


@ instant starting--no warming-up period 
@ Unlimited instantaneous overioad 
@ No limit to size of reservoir capacitor 


@ Simple mounting no vaive holder 


@ Withstand overloads such as charging 
current of de-formed electrolytic capacitors 


@ Low heat dissipation 

@ Practically indestructible in service 
@ Simple wiring two connectors only 
@ Small size. . . low weight 


@ Low cost 
SELENIUM 


RECTIFIERS 


Standard Telephones and Cables Limited 


Registered Office : Connaught House, Aldwych, London, W.C.2 
RECTIFIER DIVISION: EDINBURGH WAY - HARLOW ~- ESSEX 


Telephone : Harlow 26811 Telegrams: SenTerCel, Harlow, Essex 
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RADIO 


EXPORT 


1900 types of both receiving and transmitting tubes in stock. 
In addition, a comprehensive range of crystals and some types of 
transistors and trustworthy tubes are available. 

Our new price list shows considerable price reductions on many 


current types. To these have been added many new types. 
PRICE AND STOCK LISTS MAY BE HAD ON APPLICATION. 


Your specific enquiries for special types to CV., JAN and MIL 


specifications are invited, 


Our organisation is A.R.B. approved. 


HALL ELECTRIC LTD 


Garon. HALTRON HOUSE, 49-55 LISSON GROVE, —jjacraon 
LONDON NWI 
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TRANSISTORISED 
RELAY 


The Hermetically 
Sealed 595HS 


* The 595HS can be controlled by ultra 
sensitive contacts handling o.4mA. at 2V. 
Contacts will handle 5A, at 230V. A.C. 
* The 595HS is made to withstand 
exceptionally heavy shock and vibration. 
* The 595HS is made to withstand dirt 
and humidity indefinitely. 

* The 595HS can be obtained with 
various contact assemblies. 

* The 595HS is low in price because of 
its novel design. 


MAGNETIC DEVICES LTD., A.I.D. & A.R.B. approved 
EXNING ROAD, NEWMARKET, SUFFOLK. 

TELEPHONE: NEWMARKET 3181-2-3. TELEGRAMS: MAGNETIC NEWMARKET 
Serta Baoan crweres 4 


MD i4 
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for the closest 
approach to the 
original sound 


SSS 
Qo 


WEARS VON 
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AMPLIFIER 


The criterion, as always, is that the reproduced sound shall be the closest 
approach to the original — that the enjoyment and appreciation of music may 
be unimpeded. This is reflected throughout the design of the QUAD II. It is reflected, 
too, in the straightforward and logical system of control, 
achieved without the sacrifice of a single refinement or adjustment capable of 


contributing to the final objective 


Send for further details and booklet 


If you have a genuine interest in Audio Engineering and a sound technical 
background, we will be pleased to discuss the possibility of your joining 


our Cempany 


HUM Tinceon 


@ d COUSTICAL VACANCIES FOR ENGINEERS 
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WIDE RANGE CAPACITANCE BRIDGE 


Designed for the accurate measurement of capacitance and 
resistance in the range 0-002pF to |00uF and Iq to 10,000Ma 
respectively. 


All measurements are made in the form of a three terminal 
network and components can be measured in situ. Accuracy 
within - 1%, Frequency 1592 c/s (w=10,000). 


Full technical information on this and other ‘Cintel’ Bridges is 
available on request. 


CINEMA 


A COMPANY WITHIN THE RANK ORGANISATION LIMITED 


WORSLEY BRIDGE ROAD LONDON $.E.26 
HITHER GREEN 4600 


SALES AND SERVICING AGENTS 

Hawnt & Co. Led., 59 Moor St. Birmingham, 4 

Atkins, Robertson & Whiteford Lted., 100 Torrisdale Street, Glasgow, 5.2 

€. C. Robinson & Partners Led., 122 Seymour Grove, Old Trafford, Manchester 16 
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There are |4 standard types in the Parmeko ‘Saturn’ series 
of transductors for operation at supply frequencies of 400~and 
1600 and some for 50~ They are used in overload protection 
devices and servo-motor amplifiers, voltage and frequency 
regulators and high speed sensitive relays, high power gain 
amplifiers and D.C. amplifiers giving a linear output from 0 to 
10 microamperes, and other industrial and Service equipment. 
INlustrated leaflet 854-2 gives complete specifications. 


PARMEKO LIMITED 


PERCY ROAD, LEICESTER, ENGLAND 
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television monitor 
comprehensive 


every tube has these advanced features 


Metal backed screen. 
Straight gun (no ion trap) permitting highest spot quality. 


Resolution to highest monitor standards, satisfying 625 line system even at high 
brightness of 50 ft. lamberts in peak whites. 


Screen blemishes reduced to the absolute minimum. 


Quality control throughout manufacture to ensure highest picture standards and 
maximum life. 


Magnetic and electrostatic focused equivalent available to suit individual design 
requirements. 


45-inch TUBES 


These tubes are designed for 
use as electronic view-finders in 
television cameras, but they 
also satisfy the requirements 
for compact monitor equip- 
ment in broadcast and in- 
dustrial television. 


14-inch TUBES > 


AW13-36 a MW13-35 These tubes are designed for use 
Electrostatic Magnetic in television studio monitors but 
they also satisfy the require- 
Focus Focus ments for large screen displays 
Max. final anode voltage 14kV Maximum final anode in industrial television systems. 
Typical focus voltage range voltage L1kV 
200V to +200V. about Deflection angle 53° 
cathode potential Overall length ll 
Deflection angle 53 inches 
Overall length 12 inches 


ik COMMUNICATIONS AND 
§ INDUSTRIAL VALVE DEPARTMENT 


MULLARD LTD - CENTURY HOUSE - SHAFTESBURY AVENUE - W.C.2 
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tubes - Britain’s most 
range 


49-inch TUBES 


These tubes are designed 
to a size convenient for use 
in mobile outside broad. 
cast television equipment. 
They are also employed in 
studio floor monitors. 


a 


AW22-10 MW22-22 
Electrostatic Magnetic 
Focus Focus 


Max. final anode voltage 14kV Max. final anode voltage 14kV 
Typical focus voltage range Deflection angle 64° 
200V to +-200V about Overall length 15 inches 
cathode potential 
Deflection angle 58° 17-inch TUBE 
— 


Overall length 16 inches 


Us 


AW36-48 MW36-67 
Electrostatic Magnetic This tube is primarily 


intended for use as a televi- 


Focus Focus sion studio monitor tube. 
Max. final anode voltage 15kV Max. final anode voltage 15kV MW43-67 


Typical focus voltage range Deflection angle 70° 
200V to +200V_ about Overall length 174 inches Magnetic Focus 
cathode a Max. final anode voltage 15kV 
Deflection angle 70° Deflection angle 70° 
Overall length 174 inches Overall length 20 inches 


@ MVT030 
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ALUMINIUM 
CORED SOLDER— 


incorporating a non-corrosive 

flux. It is used with an ordinary 
soldering iron in the same manner as 
conventional rosin cored solders 

and ensures excellent joints without 
the use of expensive oxide-removing 
appliances. It is one of a new 

group of Enthoven products of 


outstanding interest to all industries in 


} ry 7 which the soldering of aluminium 
SOLDER PRODUCTS 
] plays an important part. 


To manufacturers of electric and 


ENTHOVEN ALUMINIUM CORED SOLDER—a unique solution of a familiar and stubborn 
product specially designed for use in the electrical, electronic 
and allied industries. problem —the satisfactory 


ALUMININUM SOLDERS & LIQUID FLUX—for dip- 
soldering and dip-tinning. 


soldering of aluminium to aluminium, 


or aluminium to copper, 
ALUMINIUM SOLDERS & PASTE FLUX—for general 


i soldering and tinning operations, ‘ . 
hand soldering anc & op tinned copper, tinned and 


silver-plated brass and other metals. 


For further information on these products and their applications, 
please write for our technical publication ““T.P.2”’. 

ENTHOVEN SOLDERS LIMITED, ENTHOVEN HOUSE 

89, UPPER THAMES ST., LONDON, E.C.4, 


MANsion House 4533. 
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FERRANTI T.R. and A.T.R. CELLS for RADAR ea 


The Ferranti ranges of T.R. and A.T.R. 
Cells cover the 3 cm., 10 cm, and 30 cm., 
bands, Tunable and Broad Band types are 
; ible and a number of American equ- 


Ve pon 


3 FERRANTI LTD. CREWE TOLL, FERRY ROAD, EDINBURGH 5 


London Office: KERN HOUSE, 36, KINCSWAY, W.C.2. 
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TAYLOR TUNNICLIFF 


Makers of ‘ BPrvoluin Ipsulalion 


Low & P Cy & Ei 


— 


Ceramics 


ANOTHER BATCH OF THE FINEST 
QUALITY CERAMIC INSULATORS 


A SERVICE WHICH TT HAVE DEVELOPED 
AFTER YEARS OF CONTINUOUS EXHAUSTIVE 
RESEARCH. 


THESE TT INSULATORS PLAY AN 
IMPORTANT ROLE IN ELECTRONIC 
DEVELOPMENT 


TAYLOR TUNNICLIFF (REFRACTORIES) LTD. 


ALBION WORKS »* LONGTON - STOKE-ON-TRENT 


Telephone: Longton 33071 /2 
London Office: 125 HIGH HOLBORN, LONDON, W.C.1I. Tel. Holborn 1951/2 


eee ee 
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SIEMENS 


SELENIUM BLOCK RECTIFIERS 


Longer life through improved cooling 


* Combined 
conduction The problem of heat dissipation has been neatly solved. 
ana 


convection Double cooling’ increases reliability and lengthens life. 
coolin ae 
9 A television component of outstanding dependability! 


SIEMENS & HALSKE AKTIENGESELLSCHAFT 
BERLIN- MUNCHEN 
FULL PARTICULARS FROM 


R.H. COLE (OVERSEAS) LTD. 


2, Caxton Street - Westminster « London $.W.1 
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No engineer 
can resist 

a resistor* 
by 
DUBILIER 


— 
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K An extremely wide range of Dubilier resistors is available both for development and production purposes. 
This range covers insulated wire-wound, power wire-wound, precision wire-wound, ultra high range, high stability, 
high voltage and high frequency resistors. 


Type BT insulated resistors are 
completely protected by a 
phenolic resin housing which 

is sealed at the ends. Type 

BTS is rated at + watt and 
Type BTB at 1 watt at 70°C, 
Resistance range is 10002 

to 10M0) (BTS) 

and 39002 to 22M02 

(BTB). 


Type BTS resistors are also 


available in attractive handy 


cartons of twelve. These 
cartons protect the 
resistors from dirt and 
permit easy storage 
and selection in the 
laboratory or workshop. 
Save time and trouble 
by ordering all your 

+ watt resistors in 

the handy carton. 


DU Ba ETR 


DUBILIER CONDENSER CO. (1925) LTD., Ducon Works, Victoria Rd., North Acton,W.3. Telephone: ACOrn 2241. Telegrams : Hivoltcon Wesphone London 


ON 1598 
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Hi-Fi Fans 


besiege Stentorian<.. 


Dem. Room 
at Radio Show 


F ROM morning to night the Stentorian Demonstra- 
tion Room—with a limited seating accommodation for 
only 50 people at a time—was one of the main 
attractions at Earls Court. For word had got around 
that W.B. was demonstrating Hi-Fi of outstanding 
quality at prices that were astonishingly low. 

And for once Dame Rumour was no lying jade! 
During the period of the Exhibition, in fact, no fewer 
than 11,000 Hi-Fi fans heard for themselves — and 
were convinced — that there was no finer equipment 
at any price than Stentorian. 

Time and again people came back and said : “We've 
heard other demonstrations but yours is the best’’. 
Of course, we are gratified at the enthusiasm shown, 
but not surprised. For we’ve been in the Loud 
Speaker business right from the beginning. Every- 
thing that goes into a W.B. Speaker has been designed 
and made in our Mansfield works. We even make 
our own magnets. 

We maintain a fine team of research engineers with 
many ‘firsts’ to their credit. Perhaps you did not 


Type H.F. 1012 


WIRELESS WORLD 


STENTORIAN 
DEM. ROOM 


iN 


ENTRANCE 


Stentorian H.F. 816 in Junior Bass Reflex Corner Cabinet 
Stentorian H.F. 1012 in standard Bass Reflex Console Cabinet 
W.B. 12° Concentric Duplex in special Cabinet 

a gg H.F. 1214 standard Bass Reflex Cabinet with 


Stentorian H.F. 1012 with T.10 tweeter in Senior Bass Reflex 
Corner Cabinet 
Stentorian H.F. 812 in Corner Console Cabinet 

The demonstrations were carried out in conjunction with the 


W.B. 12 Amplifier and VHF/FM Tuner which were housed, 
together with a record player, in a W.B. Hi-Fi Console Cabinet. 


know that the first “tweeter” ever to be produced in 
this country was made by us. But if W.B. has always 
been associated with high quality—and real Hi-Fi can 
only be achieved with high quality equipment—we 
have always set our face against high prices. 

Compare the prices shown here and you'll appreciate 
that Hi-Fi is now available at realistic cost. See and 
hear Stentorian Hi-Fi at your Dealer’s —we are 
content to await your verdict. 


10° unit, die cast, 12,000 gauss 
magnet, cambric cone, 10 watts 
capacity. 30-14,000 c.p.s. Bass 
resonance 35 c.p.s 4.19.9 


Type H.F. 812 

8” unit, 12,000 gauss magnet, 

cambric cone, 5 watts capacity 

50-12,000 «.p.s. Bass resonance 

65 c.p.s. Die cast chassis: 
44.3.6 


Type H.F. 616 


Type H.F. 1214 

12” unit, die cast, 14,000 gauss 
magnet, cambric cone, 15 watts 
capacity. 25-14,000 c.p.s. Bass 
resonance 39 c.p.s ao ..18.6 


Type T. 10 

Tweeter unit, m/e pressure 
type, 14,000 gauss magnet, 
2,000-14,000 cps. 5 watts 
Recommended for use with 
H.F. 1012. 44.4.0 


12” Concentric Duplex 


Combined bass and tweeter unit 
with can bric coneand mid-range 


Corner Console 

26° « 17" x 74" for use with 

Scentorian H.F. 612. 
4s.10.0 


Junior Base Reflex Corner 
Console 

For use with 8 or 10° units 
with proven lor tweeter 


33° x 224" x 184" 0.9 


Senior Base Reflex Corner 
Console 


8” unit, die cast, 16,000 gauss 
magnet, cambric cone, 6 watts frequency stabilizers. Handling For use with 10° or 12” units 
capacity. 50-14,000 c.p.s. Bass capacity, 15 watts. Frequency with provision for tweete 
resonance 63 c.p.s. 6.17.0 response, 25 ¢.p.s. to 17,000 «ni ait.tt 
c.p.s. Bass resonance, 35 c.p.s = 
as.o@ 


Type T. 616 Stentorian W.B. 12 
Special 8° mid-range unit for j Quality Ampiifier Standard Bass Refen , 

use with H.F. 1214, 16,000 gauss a 12 watts, low noise input onsole 
magnet, 15 watts capacity with circuit, double triode phase For use with 10° or 12° units 
1, ¢.p.s. cross-over. Up to splitter, push-pull output with rovision for tweeter 
17,000 ¢.p.s stage giving outstanding re- 32° = 22" x 16". 410. 10.0 
impedance |S ohms. 4.10.0 ‘ production as ..¢.0 


All prices in this advertisement 


are inclusive of Purchase Tax. 
See and hear these and all 
other W.B. lines at our 
London office (109 Kingsway, 
WC2) any Saturday between 


een al lenlorian 


faa Lok Felelity at realistic cost 
WHITELEY ELECTRICAL RADIO CO. LTD. + MANSFIELD © NOTTS 
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MUREX SINTERED PERMANENT 
MAGNETS are used in this 
ELLIOTT Hermetically SEALED 
“ur MOVING COIL RELAY 


Where the need for high magnetic nae | 
and efficiency is essential Murex Sintere 
Permanent Magnets continue to give 

accurate and reliable service in this 
and many other applications. 


* 


MUREX LIMITED 
(Powder Metallurgy Division) 
RAINHAM - ESSEX 
Telephone: Rainham, Essex 3322 
Telex 8632. Telegrams : Murex, 
Rainham-Dagenham, Telex 


London Sales Office: CENTRAL HOUSE, 
UPPER WOBURN PLACE, W.C.I 
EUSton 8265 


wixito GLASS SCALES 


REGO 


1 SCALE $2. For use with 500 pF. Tuning Condenser. 


This Glass Scale is printed in Yellow with Long, Medium 
and Short Wavebands and a 0-100 Logging Scale. Station 
names, Amateur and Broadcast Bands are prominently marked. 
Designed for use with Coil Packs CP.3/500, CP.3/G, CP.3/F, 
CP.3F/G and also 500 pF tuning coils. Very suitable for use 
with a 3 Waveband Coil Pack (CP.3/500 or CP.3/G) leaving 
the Log Scale for tuning a V.H.F./F.M. Tuner. 

Scale coverage: Long Wave 800-—2,000 metres. 

Med. Wave 200—550 metres. 
Short Wave 16—50 metres. 
Log 0—100. 

The Scale measures 8hin. x 6fin., and is for a cabinet 

aperture of 6}in. x 5fin. 


The Kit comprises of: Glass Scale, Back Plate, Pulleys 
Rubber Scale Mounts, Pointer, Drive Cord, 4 B.A. Screws 
Nuts, Spacers and Assembly Instructions. 


PRICE 15/- 


SCALE $1, “ MAXI-Q ” Basic 5 Waveband Glass Scale as above for use with 315 pF Tuning Condenser. 
This five-colour glass scale covers the following bands: Long Wave 150—400 Kc/s, Green; Medium Wave 530— 
1,600 Ke/s, Red; SW.1 1.5—4 Mc/s, White; SW.2 4—13 Mc/s, Blue; SW.3 10—30 Mc/s, Yellow. 
PRICE 15/- 
Obtainable from all reputable stockists or direct from works. 
SEND 1/- IN STAMPS FOR GENERAL CATALOGUE. 


DENCO (CLACTON) LTD., 357/9 OLD RD. CLACTON-ON-SEA, ESSEX 
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PRECISION 


An extensive range 
of our standard types of 
Relays 


Sa 
# 


is always available for 


prompt delivery 
od 


a 


SPECIAL TYPES CAN BE DESIGNED 
TO SUIT YOUR WEEDS 
* 
Full technicol dete 
ond illustrated lecflets promptly 
forwarded on request 
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ELECTRO-METHODS LTD. 12-36 CAXTON WAY, STEVENAGE, HERTS. Phone STEVENAGE 780 
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HARTLEY-TURNER 


“319” 
LOUDSPEAKER 


Power Handling 
Capacity 15 Watts Peak A.C. 
Flux Density 14,000 Gauss 


Voice Coil 
Impedance 


4 or 15 ohms. (Please 
state on order) 


Fundamental 
Resonance 30 c/s 


Frequency Coverage 25 c/s-15 Ke/s 


Chassis Die Cast non-mag- 
netic alloy 


Overall diameter 12hin. 
Overall Depth 6hin. 
Nett weight 7 Ibs. 9 ozs. 


Packed weight 9 Ibs. 9 ozs. 


Sae8)>)a 
. < 
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YCAES PER SECONO 


Retail Price 10 Guineas 


(Carriage paid in Great Britain) 


H. A. HARTLEY CO. LTD. 


66, WOODHILL, WOOLWICH, 
LONDON, 8.E.18. 


Phone : Woolwich 2020. Ext. CB32 
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F you can rely implicitly 
a ON... 


OUTPUT 
TRANSFORMERS— 


510 CIRCUIT REF. KD245 
PR! 8090 ohms A-A (2xEL84) 
TAPPED 40% EACH HALF 
SEC. 4-8-16 ohms 
INDUCTANCE 290 HYS 
LEAKAGE 6mh MAX 

10 WATTS 30 c/s TO 30 Ke/s 


Aupio 
anaes TRANSFORMERS 


520 CIRCUIT REF. KD205 
PRI 6600 ohms A-A (2mEL34) 
TAPPED 40% EACH HALF 
SEC 4-86-16 ohms 
INDUCTANCE 320 HYS 
LEAKAGE 6 mh MAX 

20 WATTS 30 c/s TO 30 Ke/s 
0.5% DISTORTION 
MAXIMUM 


ESPECIALLY DEVELOPED 
FOR 


MULLARD 


510-520 HIGH QUALITY 
AMPLIFIER CIRCUITS 


DE LUXE 
POTTED 


Me 
a 


HADDON 3 Transformers Limited 


, 


MASONS AVENUE, WEALDSTONE, MIDDLESEX 


Te : HARROW 9022/3/4)5 Grams: HADTRANS HARROW 
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ARCOLECTRIC 


SWITCHES & SIGNAL LAMPS 


Wiretess Worip NOVEMBER, 195€ 


T.600 


}-amp., 250 V 


S.L.8I, “S.350: Samp., 250 V 
Miniature Neon Signal Lamp M.30: 10-amp., 250 V 
For all mains voleages from 

80 co 600 volts. Single 4” 

hole fixing 


Write for Catalogue 129 


ARCOLECTRIC 


SWITCHES: AUTO 


$.936: normally of 
$.930 : normally on 


CENTRAL AVENUE, WEST MOLESEY, SURREY - TELEPHONE: MOLESEY 4336 (3 LINES) 


Another DALY Biastrenie Aiea 


CAPACITORS IN REDUCED SIZES WITH 
FULL VALUES AND WORKING VOLTAGES 


SEND NOW for new leaflets with up-to-date information on 


this new range of capacitors. 


DALY has succeeded in maintaining full capacity values and 
working voltages in more compact designs specially suited to 
ultra-modern equipment. 

PHOTO-FLASH EQUIPMENT - DEAF AIDS - PRIVATE TELEPHONE 


INSTALLATIONS - AMPLIFIERS - D.C. POWER UNITS - SPOT 
WELDING EQUIPMENT - TEST GEAR ' MAGNETISATION EQUIPMENT 


Behind DALY capacitors lies 20 years of making only 
electrolytics, highly specialized experience which engineers 
throughout the world are finding invaluable, and which is 
readily available to you 


MOTOR STARTING ; DAL ‘ 


at) (ro 
vm ~~ 


| EEE ape, ELECTROLYTIC CAPACITORS 


CONDENSER SPECIALISTS FOR OVER 20 YEARS 


DALY (CONDENSERS) LTD., WES) LODGE WORKS, THE GREEN, EA LING, LONDON, W.5 Phone: EALING 3127-8-9 Cables: DALYCON, LONDON 
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Single Beam 
Oscillograph 


Designed for laboratory use, this 
new oscillograph provides 
a Y amplifier with a very useful 
frequency characteristic extending 
from d.c. to 6 Mc/s. The display is presented on a new post deflection accelerator 
tube at an amplitude of not less than 6 cm over the stated frequency band. The 
maximum sensitivity of the channel is 0.25 V/cm and calibration is 
effected by means of the accurate test voltage provided. The time base of the 
instrument can be switched to fire repetitively from a trigger pulse of either 
sign derived from the Y amplifier signal or externally. A special refinement, 
of interest to the Television Engineer, is the provision for triggering from the 
Frame or Line sync. pulse in a | volt D.A.P. (positive) composite video signal. 
Five calibrated time base ranges are provided giving spot velocities from 30 cm/sec to 
1.5 cm/microsec. An X amplifier with a maximum sensitivity of 0.5 V/cm 
and bandwidth 20 c/s—250 kc/s (—50%) is included and allows time base expansion, 
continuously variable, of up to five times. Time measurement is by calibrated 
shift control. The instrument operates from |00—130 or 200—250 volt mains supplies. 


Write for illustrated leaflet to :— 


CO . SO Rr INSTRUMENTS LIMITED 


He (NSTRUMEN! COMPAN™ OF THE COSSOR GROU® 
(Dept. 1) COSSOR HOUSE. HIGHBURY GROVE. LONDON. &.5 


TELEPHONE: CANonbury 1254 (55 lines) 
TELEGRAMS: COSSOR, NORPHONE, LONDON 
CABLES: COSSOR, LONDON 
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YOU'RE ON THE RIGHT TRACK with 


components 


In design, dependability, accuracy and freedom from wear 
these Egen components are quite outstanding. They are hacked 
by unrivalled experience of the requirements of television and 
electronic equipment manufacturers. 
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ARE YOU SEARCHING 2 


rar 


DUAL POTENTIOMETERS 


with concentric operating 

spindles. Incorporating many 

outstanding design features, 

including multiple contact 

rotors and thorough screen- 
v4 ing between sections. Control ° : 
spindles can be supplied to suit customers’ . ai de « 5 ii, sees 
requirements. Type 136 less switch. Type 


137 with SPST switch. Type 138 with FOR HIGH QUALITY 


ce ge ERETRONEG MINA 


Completely enclosed in high-grade Make contact with Ardente Acoustic Labora- 
phenolic mouldings. Solder tags = en for oom of e--~4 
; me . iniature arphones, ransformers, witches, 
heavily silver-plated for quick solder- Volume Controis; also of the wide:y-known 
ing. Fully insulated spindles with inte- ARDENTE Hearing Aids. 


gral control knobs. Tapped for 2-hole 
6 B.A. fixing on }” centres. Type 126, SUB-MINIATURE 
TRANSFORMER 


PRE-SET POTENTIOMETERS 


wire-wound, Type 127, carbon. 


MINIATURE POTENTIOMETERS _ 
1S x 425° x 530 © 


4” diameter: utmost reliability within a 
very small compass. Positively located soldering tags, silver 
plated for easy soldering. All steel parts rustproof. Standard values 
available, from 5000 ohms to 2 megohms. Type 115 less switch, 
Type 105 with specially designed 2-pole Q.M.B. switch 


-~ oc 
Of robust construction; its unique design of laminations 
enables Transformer characteristics to be closely controlled, 
despite its small size. Weight: -12 ozs. Lead-out wires 
are colour coded for phase sense of windings applications. 


Specially designed apparatus, capable of detecting one short- 


CONCENTRIC SWITCH POTENTIOMETERS 


Thorough screening between 
switch and potentiometer. Con- 
centric Operating spindles give 
independent operation of switch or 
potentiometer with ‘one-control’ 
simplicity. Quick make-and-break 
action mains switch. Knob location 
to suit specified reqnirements, 
Type 154 with SPST switch, 
Type 155 with DPST switch. 


circuited turn of 50 SWG in 5,000 turns, is used in manu- 
facture to safeguard against premature failure caused by 
electrolytic action on the fine wire at short-circuited points, 


A comprehensive range is available. A typical example is 
a Transformer with primary inductance of 100 Henries with 
no D.C. in the winding. The graph shows variation of 
primary inductance with D.C. in a similar unit. 


Special designs of Transformers are produced to meet 
individual requirements. 


THE MINIATURE EARPHONE =—Cs«éS 


le " be featured in a following advertisement; 
| details will gladly be sent on request, 


The wide range of EGEN controls includes also: Standard Carbon 

Potentiometers Type 102, Pre-set Resistors, Inductance Coil “se 
Assemblies, Sub-Miniature Potentiometers, (for use in miniature 
electronic apparatus) and TV Aerial Plug and Socket. 


= IS ELECTRONIC 
ARDE N T-E components 
“J =, Details on request to 


ARDENTE ACOUSTIC LABORATORIES LTD. 


8-12 Minerva Road, North Acton, London, N.W.10 
lelephone; ELGar 3923 (5 lines) 


EGEN ELECTRIC LIMITED 
CHARFLEET INOUSTRIAL ESTATE 
CANVEY ISLAND ~ ESSEX «+ Phone: Canvey Island 691/2 
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Outstanding 


range 
of Thorn 
miniature 


lampholders 


WrrReLess WorRLD 


ga 


MINIATURE SEALED PANEL LAMPHOLDER — INDICATOR TYPE 


Completely waterproof and will withstand conditions cf 
constant vibration and shock, these lampholders are intended 
for installation on aircraft, armoured fighting vehicles, and 
marine equipment. They are sealed and insulated from the 
panel, the thickness of which can vary from 20 S.W.G. (.036*) 
to 10 S.W.G. (.128"). Thicker panels can be counterbored 
Rotation is prevented by flats on the body. Mounting is by a 
single hole. Access to the lamp, for replacement, is from the 
front of the unit by unscrewing the dome. Lamps may be 
renewed, without breaking the seal to the equipment 

Weight: .420 oz. (11.6 grammes) with bulb. 

Electrical connections : Two solder tags. 

Catalogue No. MPL. 20 Red: MPL. 21 Green 

Catalogue No. MPL. 22 Amber: MPL. 23 Opalescent Ivory 


MINIATURE SEALED PANEL LAMPHOLDER — DIMMER TYPE 


Identical to the Indicator type, except for the interchangeable 
cap. This is ribbed for grip, continuously rotatable and 
contains a light output control from bright to * blackout’. 
Weight: .530 oz. (14.8 grammes) with bulb. 

Electrical connections: Two solder tags. 

Catalogue No. MPL. 10 Red (Translucent). 

Catalogue No. MPL. 11 Green (Transparent). 

Catalogue No. MPL. 12 Amber (Transparent). 

Catalogue No. MPL. 13 Clear (Transparent) 


THORN MIDGET PANEL LAMPHOLDER 


This is the simplest and most economical lampholder designed 
to accommodate the Atlas Midget Panel lamp. It is extremely 
effective and easily installed. Available with its transparent 
top in a variety of colours. Weight: 8.4 gr. (0.3 ozs.) 

Can be supplied with insulated washers and connecting tags 
where non-earth return is desirable. 


5 types of 


Miniature lampholders in the Thorn range midget pane! bulbs 


are available 
28 volis 0-04 amps 


have been made possible by the development 28 volts 0-08 amps 


12 volts 0-1 amps 


1-Svolis 0-75 amps 


of the Atlas Midget Panel bulb. 6 volts 0-1 amps 


THORN 
ELECTRICAL 
INDUSTRIES 


Aircraft Components Division, 
Gt. Cambridge Road, Enfield 
Middiesex. 


FLUSH OR RECESSED LIGHTING UNIT 


This lampholder is used as a standard unit in the Plasteck 
Console panel. The body of the lamphoider may be retained 
in a countersunk hole in the panel by a hexagonal backnut and 
lock-washer. A small projection under the collar prevents the 
fitting turning in the panel. The special coloured filter is 
contained in a moulded screw cap and a sofi rubber sealing 
washer prevents any light from escaping round the edge. 
Filters in red, green, amber and clear. Weight: .31 0z. with bulb. 


Terminals: Solder tag and earth return. 
Catalogue No. PPL9O 
Catalogue No. PPL120 (with 6BA terminal screw and earth 
return, weight: .35 oz. with bulb). 
Interservice ref: Type A, No. 1. 
Flush type — Solder connections. Ref. No. 5C/X. 5143 
Type A, No. 2 
Flush type — Screw terminals. Ref. No. 5C/X. $144, 
Can be supplied with insulated washers and connecting tags 
where non-earth return is desirable. 


SURFACE TYPE LIGHTING UNIT 


An alternative design to PPL90 for Plasteck and other control 
panels where no room exists immediately behind the metal 
panel. The bulk of the component projects above the face of 
the panel. A soft rubber sealing washer under the cap prevents 
the escape of light from the front of the panel. The lamp is 
inserted with the cap up. 
Weight: 49 oz. with bulb 
Terminals: Solider tag and earth return. 
Catalogue Ne. PPL. 100. 
Imterservice Ref: Type B, 

Surface type — Ref. No. SC/K. 5145 
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High quality material and 


Bullers CERAMICS dimensional precision sre 
pressed products. 


F OR INDU SsSTRY Prompt delivery at com- 


petitive prices. 


We specialise in the manufacture of —PORCELAIN FREQUELEX 
for generai insulation for high-frequency insulation 


REFRACTORIES PERMALEX & TEMPLEX 
for high-temperature insulation for capacitors 


BULLERS LIMITED 


MILTON - STOKE-ON-TRENT ~ STAFFS 
Phone: Stoke-on-Trent 2138! (5 lines) « Telegrams & Cables: Bullers, Stoke-on-Trent 
ironworks ; TIPTON, STAPFS London Office : 6 LAURENCE POUNTNEY HILL, E.C.4 
Phone: Tipton 1691 Phone: MANsion House 997! 


The High Fidelity 
Specialists 


A NEW Jason MVW/FM cuner with A.F.C A highly sensitive self-powered 
unit with 500 m.V. output, €28/13/6 cash or £6/13/6 deposit and 


ARMSTRONG 8 monthly payments of 61/3. 


AM/FM Lowther LLIO linear amplifier complete with control unit, €37/10/-. 
Vortexion tape recorder with Wearite deck, £84 cash or £42 


RADIOGRAM deposit and 18 monthly payments of 53/8. 


CHASSIS TS.L. Lorenz !2in. Diaxial Speaker combined with two L.P H.65 
high frequency treble units mounted coaxially to give a frequency 
P.B.409. range of 20-22,500 c.p.s, £14/19/6. 


This has 9 valves, 6-watcs push-pull output, piano key selectors, 
ndependent bass and treble controls and magic-eye tuner 28 gns. 
cash or €6/8;- deposit and 8 monthly payments of 63/9. 


SPECIAL OFFERS 
Accoustical Quad |! Amplifier and control unit, as new, £35. 


FOR PICK-UP PERFECTION Accoustical Quad | Amplifier and control unit, £18 
The New B. J 


nd gh = oe Lower PW! Corner Horn complete with PMI pressure unit. 
n shells supplies _ Walnut veneered cabinet, €35. 
with each arm ; 


will cake all 

popular cartridges, €16/6/5 Wharfedale W 15 CS Speaker, €13. 

Pye HF25/SC HI/Fl, Loudspeaker system consists of a high grade Wharfedale Super 8 CSAL, 6. 

dual concentric loudspeaker housed in an elegant corner cabinet. 

Frequency coverage 30 to over 20,000 cps., 25 w. undistorted SEND FOR OUR MONTHLY SECOND-HAND LIST 
output. 65 gne 


Purt ex hange is our :peciality Write g.ving details ‘ 
of your present equ. pment, and we will give you a Gacy paymenes arvvenged on af 9 s over the value 


quotation by return of £20. Our post service for L.P. records is superb. 


93-94 FLEET STREET, LONDON, E.C.4 Phone: FlEet St. 9391/2 


WIRELES: 


JAN APPROVED 


BRITISH SERVICES 

TYPE APPROVED 

Full technical data of this Magnetron 
and others in the range available 

on request 


“ENGLISH ELECTRIC’ 
ENGLISH ELECTRIC VALVE CO. LTD. IE) 


Telephone : Chelmsford 3491 


Waterhouse Lane, Chelmsford 


= 
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a 
CLEXTBLE 
HAFTING 


We can operate any clement 
requiring rotation or 
push-pull movement, or 
both, no matter if the 
controlled element is close 
to or at a distance from the 
control point. 

We can operate from an 


accessible point, switches, 
valves and other electrical 
and mechanical devices 
located in inaccessible 


places. X F I 2 
We can, in fact, solve your 


problems. 


Incorporating a germanium 
Flexible Shaft 
Handbook avail- 
able to technicians 
on request, 


junction element 


manufactured and supplied by 


Encapsulated in a seamless metal can, its 


dimensions are only—4°75 x 3°1x7°S mm. 


ceo. @Ff GREAT BRITAEH iTS 
IMNBUSTRHIAL BIVIsiaw 


BRITANN! 


WAY, LOND* STONEFIFLD WAY, VICTORIA ROAD P, MIDDLESEX 
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* Abrilliant new range 
Packaged Hi Fi 
made by CRAFTSMEN 


With small, matching and attractively presented plug-in units, Pye is 
bringing high fidelity to the ordinary listener. This is being done with 
absolutely no reduction in the quality which has already won acclaim for 
Pye High Fidelity Systems in over fifty countries. A modern Hi Fi 
amplifier requires a high degree of manufacturing skill to ensure that it 
reaches its exacting specification. A Pye Group Company in London 
specialises in amplifier production and employs carefully selected crafts- 
men who are expert at complex wiring and assembly. This is your guarantee 


that all Pye equipment leaving the factory is of the very highest standard. 


p> 


HIGH FIDELITY SYSTEMS 


The New Sound in Home Entertainment 


Pye Corporation of America, 
20 


Pye Limited, Auckland, New Zealand; Park Avenue, New York: 


Pye Limited, Tucuman 629, Buenos Aires 
Pye Canada Limited, Toronto, Canadas 
Pye Limited, Mexico City; 


Pye (ireland) Limited, Oublin, Eire; Pye Radio & Television (Pty.), Limited 
Johannesburg, South Africa; 


Pye Pry. Limited, Melbourne, Australia Pye Limited, Stuttgart, West Germany 


CAMBRIDGE 


re ed ee 


Rees snmuann scenes o4etoabpcnnbinaaaas sos haasiniis us0ass aunt 
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ORTIPHONE wiviature components 


FOR CONSTRUCTING THE Mullard 


Circuits in the Booklet ‘TRANSISTORS FOR THE EXPERIMENTER” 


Circuit Il, 


sm 


page 29 miniature transformers 


larger type 


A203, A204 
P203, P204 


P29! 
MM-I Matchmaster 
PM-!| Powermaster 


N22, N23 


sWw/5 
SK/4 


15/6 each post free 
17/6 o 

17/6 

25/- 

30/- 


10/- 
4/- 
1/6 
5/- 
2/9 
18/- 
22/- 


Circuit 4, page 27 driver transformer 


multi-ratio experimental types 


Circuit 5, page 27 coupling transformers 
slide switch 

socket 

cord 14/-/14 
earphone eartip “‘long large”’ 


special earphone (250 ohms) L 


Circuit 7, page 28 special earphone (600 ohms) D two dot 


for further details of these and other subminiature components, write to 
FORTIPHONE LTD., COMPONENT DIVISION, 92, MIDDLESEX STREET, LONDON, E.! 
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We engineered the best— then improved it : 


We just weren't satisfied with the best when we 
engineered the ‘Tannoy Variluctance Pickup Cartridge. 
Our design engineers went to work right away and 
perfected the “‘ Complidex,”’ a brand new stylus 
assembly that utilizes with even greater efficiency both 
the cantilever and variable reluctance principles. Using 
a combination of two distinct metals our design 
engineers overcame the inevitable compromise between 
magnetic and snechanical requirements entailed by a 
conventional homogeneous material. Result—the new 


SPECIFICATION 


Each cartridge hand-made and laboratory tested 
Frequency response within 2dB to 16,000 Kes. 
No resonant peaks 

No undamped resonances in sub-supersonic range 
Simple turn-over mechanism 

Stylus assemblies completely independant 
Instantaneous replacement of styli without 


use of tools 
Optimum lateral to vertical compliance ratio 


Very low effective dynamic mass 

Output: 20 mV at 12 cm per second 
Termination load: 50,000 ohms 

Tracking weight: 6 grams for all discs 
Available with either diamond or sapphire styli 


*‘Complidex”’ Stylus has increased magnetic efficiency 
within the gap plus improved mechanical efficiency of 
the cantilever. Further development gives correctly 
graded damping without disturbing the optimum 
vertical-lateral ratio of compliance. 

Like their predecessors, the new “‘Complidex” Styli— 
with either sapphires or diamonds—allow instantaneous 
replacement without tools. The new “ Complidex” 
Styli can be used to convert the original 

(Mark 1) cartridge to Mark 11 specification. 


AA: nae a a's "eee ee ee eee ee 8 8 os se 


TANNOY Mark Ii ‘VARILUCTANCE’ PICKUP CARTRIDGE 


‘TANNOY ’ 


Tannoy Products Ltd. (Practitioners in Sound), 
West Norwood, London SE27. 


Telephone: Gipsy Hill 1131 
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Model 6A 


The elements of ORYX instruments 
are mounted at the tip of the stainless 
steel shafts. No loss of heat and 
maximum efficiency are the result. 
Strictly controlled heat (not too 
little, not too much), giving exact 
soldering temperature. Robust con- 
struction without mica, ceramics, 
pins, etc. Simple, push-on spare bits, redel 61 
eisily replaced. Finger-tip control, 


Model 9 


Model 6 


Designed for soldering hair-springs, 
transistor work and miniature in- 
struments. The only model with a 
non-replaceable bit. For 6 volts only. 


Model 1) 


Model 18 


Model 6A 
Designed for production and main- 
tenance of hearing-aids, printed 
circuit-work and transistor-assem- 
blies. For 6 volts only. 


Model 9 
Designed for miniature radio and 
instrument work, relays, switches, 
small assemblies, etc. Available for 
6v., 12 v. or 24. 


Model 11 


Designed for special high-tempera- 
ture work, soldering temperature 
approx. 100° above normal. For 6 
volts only. 


Model 12 
Designed for maintenance work on 
television, and radio sets, aircraft 18 18 watts 
work, electronic instruments. Avail- 
able for 6 v., 12 v., 24-28 v. or 50 v. 12 watts 


Model 18 8.3 watts 
Designed for high-speed soldering =~ 
on production lines. Prevents "s ; artes 
fatigue by operators and damage to 6 watts 
surrounding components. For 6 -——_—_——————— 
volts only 10 watts 


6 watts 


SOLE DISTRIBUTORS 


3 TOWER HILL 
ANTEX a 
Telephone Royal 4489 Cables ANTEXLIM 
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SIMPLE EFFICIENT 


Made by AWA, Australia’s largest manu- 
facturer of telecommunications equipment 
of all types. AWA are approved contractors 
to the Crown Agents. 

The 5A is in use by Governments and priv- 
ate networks in many places. Please write 
for details : 


SPEECH COMMUNICATION 


The AWA Teleradio 5A is a low-power H.F. transmitter- 

receiver for distances up to several hundred miles over land 

or sea. 

One to four channels between 2 and 9 mc/s may be pre-tuned 

in the crystal-controlled transmitter. The receiver also tunes 

from 550 to 1540 kc/s. 

The standard model operates from 12-volt battery. An A.C. 
* Regd. Trade Mark 34699 (Aust.) model is also available. 


AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 


47 YORK STREET, SYDNEY, N.S.W 99 ALDWYCH, LONDON 


ES11-56 


en 
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HAGE a recording tape 


GIVES ALL FOR THAT LITTLE EXTRA 


\ “yi 


1,000 metre for professional us Wear doesn’t tear; nor do scratches impair .. . TAPE for 


1,200ft. on plastic spoo recording designed for withholding all halts and all faults 
600ft. on plastic spool 


~ 5 7 » . » 

BeGh, on plastic eect from sonic events . .. What’s more it prevents all defects on 

150ft, miniature tape for repeats . it’s as tough as tape can be since it’s based on 

postal recordings PVC. First for smoothness describes this tape—Recorder 
Special tapes for GRUNDIG TK.9 te 
7u.819 end stmecestts Heads retain their shape . . . for that little more initially 

Ako 

Thin Long Playing Tape giving 
50% more tape on the same a 7 
spool You get so much more—For that little extra. 


Please write for further details 
F. A. HUGHES & CO. LTD. 
DEVONSHIRE HOUSE PICCADILLY LONDON W1 
Telephone: Mayfair 8867 


you get precious durability. 
In short: 
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SOLDERING IRON 
{ heats up from cold 
a a Se in 6 seconds! 
Pan 


10 C500 * fF Melting of Enchoven Aluminium Cored Solder 
cana Me COMTI Manufactured for Enthoven Solders Ltd., by Scope 


T 
amy, sectong 0 Cart totter \ 9 Laboratories, Melbourne, Australia. 


Mashing of Thorme-Pastics —J : Designed on an entirely new principle, this 
light-weight, versatile iron is eminently suitable 


for soldering operations in the radio, television, 


electronic and telecommunication industries. 


For test bench and maintenance work it is by 
TIME /TEMPERATURE CURVE CHART from ; far the most efficient and economical solder- 
the SUPERSPEED SOLDERING IRON ing iron ever designed. Ideally suitable for 
TIP/TEMPERATURE TIME CHECK : \ use with Enthoven Aluminium Cored 


The effect of different voltages on initial Solder (melting point 260°C. s00°F.) 


heating-up time is shown. Whilst 4V is the 
standard voltage normally employed, 6V will 
cause no harm, and accumulators are a useful 
source of current supply. 


LIST PRICES 


1RON 39/6 


Activated by light thumb pressure on the switch TRANSFORMER 35/6 
ring. When pressure is released, current is - 7 
automatically switched off—thus greatly reducing electricity . discounts subject to revision 
consumption, wear on copper bit and carbon element. 


All prices and trade 


_ 


Length, 10”; weight, 3) ozs.; can be used on 2.5 to 6.3 volt supply “ ; 
(4 vole transformer normally supplied) or from a car battery. ee 


More powerful than conventional |50-watt irons; equally suitable t 
for light wiring work or heavy soldering on chassis. 

Simple to operate ; ideal for precision work. 

Requires minimum maintenance — at negligible cost; shows 

lowest operating costs over a period. 


For full particulars, including guarantee terms and free trial facilities, y 
please write to the sole concessionaires in this country >— 
ENTHOVEN SOLDERS LTD. (industrial Equipment Division) 


89 Upper Thames Street, London, £.C.4. MANsion House 4533 a 


Switch to the 
Superspecd 
Soldering tron 


as being used by the 
Royal Society Anitaruc Expedities 
for the International Geophynecal Y ear. 
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SONIXGRAM 


REGD 


A COMPLETE DOMESTIC HIGH FIDELITY SYSTEM 


Truvox TR7IU Mk.lll Tape 


PABO-I Tape Pre-Amp and Armstrong FM 56 Tuner 
Brace Unt £12) 10/- @ Permeability Tuning @ Freedom from 
Drift @ Magic Bye Tuning @ 4 position 
AT Supply Socket @ Automatic Limiting 
£22/1/- 


Collare 2010 Transcript on 
Gramophone Unit 


Armstrong Labyrinth 
Lo sdspeaker 
Enclosure 
@ Variahle Selectivity @ 4 = “ST 2 } ‘ evolutionary new desion 

/ Mayle 2k = s & ; reproduction 

wechands ©@ a) ” 3 > a yah from a cabinet small enoudh 

@ /nfintic lmpe tance - ‘ fo tlend inte any home 
@ Cathode {Mower ? ~ = ' AUDION 


19/17 


Armstrong AM44 Tuner 


Complete 


Armstrong Al? Amplifier 
& Centro! Unit : : : 4 

@ +12 watts ulivalinear @ ( md ey All units are available separ- 

tal harmonte at 4 watie @ Within ately, and in various combin- 


1 6B 15-00,108 epe @ 4 inpe ations in the Senixgram 
postiions @ Equaliser @ Filter © 


Separate Bass and Treble c 


£28/10 


WEYRAD 


IF. TRANSFORMERS AND RATIO DETECTORS 
FOR AM AND FM. 


TYPE P.23/1R 


COMBINED AM/FM TRANSFORMERS 470 KC/S AND 10.7 MC/S. AM BAND- 
WIDTH 8 KC/S AT —3DB. FM BANDWIDTH 200 KC/S AT —1.5 DB. 


TYPE P.232R 


COMBINED AM |.F. TRANSFORMER AND FM RATIO DETECTOR. THE 
R/D PFOVIDES A PEAK-TO-PEAK BANDWIDTH OF 340 KC/S WHICH IS 
LINEAR OVER 220 KC’S 


BOTH ASSEMBLIES ARE MOUNTED IN SCREENING CANS SIZE | x I} x 2a'n. 
THE TRANSFORMERS ARE DESIGNED FOR USE WITH EF89 AND EABC80 
VALVES OR THEIR EQUIVALENTS. THE P.23'l AND P.23/2 CAN BE EM- 
PLOYED WITH FRONT-END TUNERS INCORPORAT NG THE FIRST LF. 
STAGE, ALTERNATIVELY WEYRAD P.22/4 FM LF. TRANSFORMER CAN BE 
USED 


THESE COMPONENTS ARE USED IN OUR AM/FM RECEIVER-CONSTRUCTIONAL 
CATALOGUE OF INDIVIDUAL COMPONENTS 6d BOOKLET 2/6. 


WEYMOUTH RADIO MANUFACTURING CO., LTD., 
CRESCENT STREET, WEYMOUTH, DORSET. 
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The first of the Elac 
ELMAG 
Series of 

High Fidelity Units 


9 x 5 Elliptical Speaker 
Type 59T. 


This unit is designed to give good quality at domestic volumes, 
it can be operated successfully in conjunction with a normally good 
receiver. 


Where a Power Output Stage providing more than 4 watts is 
used, 2 or more speakers are recommended. 


Flux Density, 8000 gauss (27,500 Maxwells) Frequency 
Response 40-12,000 Cps. 


38,2 inc. Tax 
49/4 inc. Tax 


VN 


(NEA 
LAC 
ee ae ae 
ELECTRO ACOUSTIC INDUSTRIES LTD 


STAMFORD WORKS BROAD LAWE TOTTENHAM WIS TEL TOTtenham 0505-9 


WIRELESS WORLD 


“YOU CAN RELY ON US" 
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Stockists of all Radio and Electronic components for 
manufacturers, laboratories, Educational authorities, 


and the amateur. 


MULLARD 510 AMPLIFIER AND G.E.C. 912 AMPLIFIER—ALL 
PARTS STOCKED AND AVAILABLE ON H.P. 


* 


INCLUDING ELCOM, BULGIN, TCC, HUNTS, DENCO, ETC. 
DETAILED LISTS ON ABOVE AVAILABLE 


ALL AVO, TAYLOR, 


INSTRUMENTS FROM STOCK 


NEW CATALOGUE AVAILABLE 24d. STAMP. 


RADIO SERVICING COMPANY 


82, SOUTH EALING ROAD, LONDON, W55. 


Next to South Ealing Tube (TURN LEFT) 9 to 6 p.m., Wed. | o'clock 


Telephone : EAL. 5737 


SOUND SALES 


PHASE 
INVERTER 
SPEAKER 
£18.10.0 


Complete 
a. 


JUNIOR AMPLIFIER 
MK. ll 
@ Output 2 Watts 


@ Separate Pass and 
Treble Controls 


: ‘tjime Complete with Pre 


bs Mat pee Amplifier €25.0.0 


FULLY ILLUSTRATED 
CATALOGUE 6d Post free 


GILSON 
TRANSFORMERS 


oes ram 912 
W0710, 912 « ain 
VV0741, 912 mains 150 ma 
VV0724, 912 choke 10 H 
150 mA 


Mullard 5/10 
W0696A BK output 
VWV0696B 6K ourput 
VW/0710 BK. dist. load 
VV0710 6K. dist. load 
W892 BK output dist 
load 


Mullard 3 wate 
¥V0767 output 
W839 mains 


Mullard 20 wart 
W0866 Output «5 
WO/S55 Mains £4 


Mullard 200 mW. Trans. Am 
W0929 Driver al 
W0930 Output 3 o 15 

ohms 

(Specify 4.5 or 6v. cir 


| OF @ACOS 


ALL COMPONENTS FOR 
OSRAM 712 PLUS 
MULLARD 35/:0 
ALSO LAB & WéLWYN 
H -STABS & TCC 
PREC S.ON CONDENSERS 


RRY’ 


25, HIGH HOLBORN, LONDON, w.c.i|* b-/})3: 
Tel.: HOLborn 6231/2 


EI 


SIDE-.BY - SIDE COMPARISON 
IN OUR DEMONSTAT.ON ROOM 
@ ACOUSTICAL 
@ ARMSTRONG @ CHAPMAN 
@ COLLARO @ CONNOISSEUR 
@ GARRARD @ GOODMANS 
@ LEAK @LENCO @ ROGERS 
@R.CA. @ TANNOY @ W.B. 
@ WHARFEDALE. 


TRANSISTORS 


Full range of Transistors including all 
Components for Mullard 200 mW. 


| Amplifier and TCC Midget Capacitors. 


“Q-MAX"’ CHASSI3 CUTTERS 


| STILL the easiest and quickest way of cutting 


holes in SHEET METAL. 


Patent No. 619178 


—— NG 
PB 


AM FM RAD. OGRAM 
CHASS/ > 


@ 9 valves 


28ans. 
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McMURDO reo range connectors 


FOR BACK RACK MOUNTING 


a 


NOW AVAILABLE 


8 way 


| 24 WAY CONNECTOR 
GOLD PLATED CONTACTS 
POSITIVE POLARISATION * CONTACT RESISTANCE — LESS 


¢ WORKING VOLTAGE — 750V D.C 


THAN ‘005 OHM 


SELF ALIGNING 
CURRENT RATING — 5 AMPS 
EXCEPTIONALLY LOW PER CONTACT 


* MOULDINGS—RED NYLON LOADED PF 


INSERTION AND 


* FLOATING BUSHES ON SOCKET 


WITHDRAWAL FORCE MOUNTING PLATES ASSIST 


SELF ALIGNMENT 


SEND FOR FULL TECHNICAL INFORMATION TO 


THE McMURDO INSTRUMENT CO. LTD., ASHTEAD, SURREY 
Telephone ASHTEAD 3401 
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NEW 3-Speaker System 


by Whartedale 


at £37°10°0 


* ATTRACTIVE APPEARANCE * FREE-STANDING & EASILY MOVED 
*& RESONANCE FREE : SANDFILLED BAFFLE *% OMNI-DIRECTIONAL 
* FREQUENCY RANGE: 30 c/s to 20,000 c/s * MODERATE PRICE 


complete 


Here, at last, is a wide range, high quality speaker which 
can easily be accommodated in the average room, can be 
Medel 6P0/3 placed in the best position for listening, and be moved 
(ker. Devin 081897) against a wall when not in use, with choice of Walnut, 
IMPEDANCE CURVE. Note the Oak, Mahogany and Maple Veneers. 


unusually level impedance which 

typifies the wide frequency res purse. SPECIFICATION. Size in. x lin. * 12in. 
dance 8/15 ohms. Bass Resonance 30/35 c/s. Max. input 15 watts. 

| | | UNITS. W12/SFB, 10in. Bronze/SFB, Super 3. The 12in. and 10in 

| SFI ~ on units are in parallel. This arrangement gives very smooth results over the 

] | , 5 / , 


Weight 64 lbs. Impe- 


full range with a 3 DB gain at low frequencies. The Super 3 is again parallel 
via 4 Mfd. capacitor and is mounted on a small baffle facing upwards. 
The efficiency of the system is high and will give full domestic volume 
from any good 5-watt amplifier The baffle is sandfilled; there is no cabinet 
resonance because there is no cabinet. 

The 12in. and 10in. units are specially built and MATCHED FOR 
| OPTIMUM RESULTS from this system. Baffles cannot be supplied 
, Separately 


Tropical model made with resin bonded plywood can be supplied at £2 extra 


rasauency in cfs 


Made and guaranteed by WHAR "EDA .E W RE ESS WORKS LTD - IDLE - BRADFORD - YORKS Telephone: Idle 1235/6 


with the collaboration of one of Britain's 
foremost transformer designers Verdik have 
produced the finest instrument in its class 
measuring only 82° x 43” x 5° CONSIDERABLY 
SMALLER THAN THE SIZE OF THIS PAGE. 


SPECIFICATION 


PRE-AMPLIFIER 


IinNPUTS 


CONTROLS 
Radio 


Input Selector 
Tape Bass Boost & Cur 
Pickup 7° Treble Boost and 
Pickup LP Cur 
Microphone Volume 


MAIN AMPLIFIERS 


Rated Power Output — 10 Warts 
Input Voitage — 40 MV tor 10 Warts 


ONL 
20 GNS. enunan 


From your Dealer or {ull details 
from:— 


VERDIK SALES LTD. 


8 Rupert Court, W: riour St., W.1, 
"Phone: Gerrard 8266 


Harmonic Distortion — vor 10 Warts at 400 c/s. -1 %, approx. 
Freauency Response — wichin idb . 20c/s to 20kc/s 

Output impedances — 4 ohms, 8 ohms, 15 ohms 

Spare Supplies for Tuner Unie 30 m/e at 300v, 2a ar 6.3v 


NOVEMBER, 1956 


Wrretess WorLD 


Direct readings of 


New Cl 523B 


ELECTRONIC COUNTER 


Extreme dependability 
Etched, unitized circuits 


Permits viewing time-interval start and 
stop points on oscilloscope 


High accuracy crystal oscillator 
circuit 


Trouble-localizer lights 
Counts pulses of selected voltage level 


Construction of the new -hp- 523B is highest quality 
throughout. Etched circuits are rugged, ultra-dependable 
Circuits are arranged for complete visibility. Trouble-local- 
izer lights and plugs disconnecting circuit elements further 
simplify maintenance, 

Exclusive features include a pulse output for oscilloscope 
Z-axis modulation permitting visual identification of the 
time-interval start and stop points on the input waveform 
measured. There is also a pulse count discriminator counting 
only pulses of voltage above a pre-determined level; and a 
high accuracy, high stability crystal controlled oscillator. 
Controls are color-coded, concentric, functionally 
arranged. Readings are direct in clear, bright numerals; 
decimal is automatic and illuminated. 

The broad range and versatile usefulness of -hp- 523B is 
indicated by the Specifications at right. Model 523B is de- 
signed for utmost speed and simplicity in measuring produc- 
tion quantities, rpm, nuclear pulses, power line frequences, 
repetition rates, time intervals, pulse lengths, shutter speeds, 
velocities, relay times, frequency ratios, phase delay, etc. 


PERIOD 


10 cps to 1.1 MC! 


With transducers, -hp- 523B also provides local or remote 
measurement of weight, pressure, temperature, acceleration, 
etc. 


BRIEF SPECIFICATIONS 


FREQUENCY MEASUREMENT: 


Range 10 cps to 1.1 MC 

Accuracy: +l count 4 crystal stability 

Input Minimum: 0.2¥ RMS 

Input Impedance: Approx. | megohm, 30 uuf shum 

Gate Time: 0.001, 0.01, On, 1, lo seconds 

Reads Directly In: KC. Automatic decimal 
PERIOD MEASUREMENT: 


Range: 0.00001 to 10 KC 

Accuracy: + 0.3% (1 period); + 0.03% (10 periods 

Input Minimum: lv RMS 

Input Impedance: Approx. | megohm, 40 pnuf shunt 

Gate Time: 1 or 10 cycles of unknown 

Standard Counting: 10 cps, | KC, l0OKC, | MC, Externa 

Reads Directly In: Cc, msec, usec; automatic decimal 
TIME INTERVAL MEASUREMENT: 


Range: 3.0 usec to 100,000 sec (27.8 bra) 

mee + 1 td. freq. counted + mability 

Input Minimum: 1 v peak. dc coupled 

Input Impedance Approx. | megohm, 25 uuf shunt 

Trigger Slope: Pos. or neg. on start/stop independent or 
common channels 

~ 300 to + #0 v adjustable 

10 cps, | KC, 100 KC, | MC, Externa! 
Sec, msec, usec, automatic decimal 


2/1,000,000 per week. Also WWYV 
Variable 0.1 to 5 sec, or indefinite 


Secondary standard: 10 cps, 1 KC 
rectangular, 100 KC, 1 Me sine wave 
$1,175.00 


Trigger Amplitude: 
Standard Counting: 
Reads Directly In: 


STABILITY: 
DISPLAY TIME: 
OuTPuTs: 


PRICE: 


Data subject to change without notice. Price fob. factory 


HEWLETT-PACKARD COMPANY 
Represented by 
LITHGOW ELECTRONICS LTD. 


1 GRANGE COURT, SUDBURY HILL « HARROW, MIODLESEX 
Telephone: Byron 6783 


hp complete coverage in quality counters 
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onette | 


One of the finest all-purpose microphones ever made by 
Ronette is this type G-210. Chrome plated die-cast housing 
with patented ‘‘Filtercel’’ cartridge. Available with several! 
types of voltage/frequency response curves. Type GS-21C 
has noiseless on-off switch. For use with long lines these 
models are available with built-in 290 a line transformer. 


10 type microphones are supplied with screened standard micropbone 
connector. 5/8 -27 thread for all normal stands, 


/ 


Further information will be gladly supplied upon request. 


2 * 
Sole Ir Creat Brit 


m= TRIANON ELECTRIC LTD. LONDON NW10 
FAMOUS MICROPHON! 95, Cobboid Rd., Willesden —— Willesden 2116 


E. & G. DISTRIBUTING CORPORATION LFD. 


33 Tottenham Court Road, London, Wi Telephone. Museum 6667 


> —For really 


The BTH Dual Channel Loudspeaker 


To those striving for perfect sound reproduction, the new BTH 
KIOA SPEAKER is an essential component. Designed to meet 
an exceptionally exacting specification, the unit is now available 
with or without cabinet to the keen enthusiast. 
The equipment comprises an 18-inch cone for low frequencies, 
with a co-axial pressure-type unit and horn for high frequencies, 
and is complete with cross-over network, 
The matching impedance is 15 ohens; 
thecross-over frequency is 1700c.p.s.; 
and the total weight of unit and filter 
is 38 Ibs. 


List Price (less cabinet) : 846 


BRITISH THOMSON-HOUSTON 
THE BRITISH THOMSON-HOUSTON COMPANY LIMITED * RUGBY * ENGLAND 


Member of the AE! group of componies 
A 5006 
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HF. 
POWER 
TRANSFORMERS 


wr 


J 

| 

a “ ait 
on H.F. power transformers of outstanding effi 
ciency are the latest additions to the Mullard 
range of high quality components designed 

— around Ferroxcube magnetic cores. 
| 


Utilising the unique characteristics of Ferrox 
cube to the full, Mullard H.F. transformers are 
smaller, lighter, and less costly than trans 
formers using alternative core materials. These 
advantages are particuiarly marked in trans 
formers required to handle powers of up to2kW 
between the frequency range 2kc/s to 2Mc/s 
Mullard transformers are already finding wide 

| use inapplications as diverse as ultrasonic H.F 
| power generators and aircraft power packs 
UP TO 2 kW operating from an aircraft's norma! A.C. sup 
ply. In the latter application, the low leakage 
FREQUENCY RANGE... .2 Ke/s to 2 Mc/s field of Ferroxcube can eliminate the need for 
external screening, thereby reducing the size 
and weight of the transformer even further. 
As with all Mullard high quality components, 
these H.F.. power transformers are designed and 
built to engineers’ individual] specifications 
Write now for details of the complete range of 
components available under this service 


‘Ticonal’ permanent magnets 
Mullard G3 =~: 
Ferroxcube magnetic cores 


MULLARD LTD + COMPONENTS DIVISION + CENTURY HOUSE + SHAFTESBURY AVENUE - WC2 


MCIA 
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CONNOISSEUT’ 5 seco motor 


The turntable with a 4% variation on all three speeds. 


The Connoisseur motor is made for the per- 
fectionist. It is one of the finest turntables in the 
world, 

The speed change is arranged mechanically and 
gives a 4 per cent variation on all speeds. A 
synchronous motor, which is virtually vibrationless 
with low noise level and hum induction, maintains 
a constant speed at all settings. There is no 
traking action to obtain speed change 


The !2in. turntable is lathe turned in non-ferrous metal. The 
main spindle, which is precision ground and lapped to mirror 
finish, runs in phosphor bronze bearings Matching Connoisseur Pick-up 
Mark li with a ‘requency range 
A sound, precision engineering job, the Connoisseur motor irom 20-20,000 cycles: 


provides the foundation for perfect reproduction Pick-up complete with | head 
ficced with Diamond armature 


Price £20, plus P. Tax £8/I1)- GBiI9)- plus P Tax ca/l6/6 


A. R. SUGDEN & CO. (ENGINEERS) LTD. 


WELL GREEN LANE, BRIGHOUSE, YORKSHIRE. Phone: Halifax 69169. Grams: Conno'seur, Brighouse 


OVERSEAS AGENTS MAIN DISTRIBUTORS: 

SOUTH AFRICA: W. L. Proctor (Pty.) Lid., 63, Strand Street, Cape AUSTRALIA: British Merchandising Pty. Ltd., 183, Pitt Street, 
Town. CANADA ‘The Astral Electric Co. Ltd., 44, Danforth Road Sydney, and J H. Magreth (Pty.) Lid. 208, Little Lonsdale Street, 
Toromo 13, Ontario. NEW ZEALAND: Turnbull & Jones Lid Melbourne. EAST AFRICA: Internationa! Aeradio (Bast Africa) Lid., 
Head Office, ! 4, Courtenay Place, Wellingion HONG KONG P.O. Box 3133, Nairobi. MALAYA: Hastland Trading Co.. 1, Prince 
The Radio People Lid., 31, Nethan Road, Hong Kong Street Singapore 


MPERATURE 


LIGHTWEIGHT RECTIFIERS 


@ For operation in ambients of 

up to 85° C 

Elimination of cooling fins for 
compactness 


Light alloy construction for 
lightweight 


High stability 


are some of the salient features of this 
new range of rectifiers, primarily 
developed for Service requirements 
but now available in production quan- 
tities for all applications. Units can 
be supplied with various finishes to 
comply with RCS.1000 categories 
H.! and H.2 


Details of this new range o/ 


@)[WESTALITE 
RECTIFIERS 


can be obtained from 
Dept. WW.11. WESTINGHOUSE BRAKE & SIGNAL CO, LTD, 82, York Way, King's Cross, London, NI TERminus 6432 
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QUESTION 


Wiretess Worip 


“Why don’t dealers stock and recommend our 


Amplifiers and Tuners, etc?” 


ANSWER 


“‘Because they cannot afford to, as we give their 


discount to YOU (the public).”’ 


This direct trading explains why our products, though in the 
top class, are so much cheaper than our competitors. 


What we are and what we do. 


Firstly we are quite large manufacturers af Audio Amplifiers, 
Radio Feeder Units, Portable Record Players, Speaker and 
Amplifier Cabinets and custom built Complete High Fidelity 
Radio and Record Reproducers. 


Secondly we are Retailers of Gramophone Units, Autochangers, 
meen, Tape Recorders, etc., etc. 

¢ recommend only that which we know to be of good per- 
formance and of sound construction. We are not in the group 
of traders who sell job lines at apparently low prices because 
they are obsolete or faulty. On the other hand our finances are 
such that we do not have to sell you an expensive article if we 
know that a less expensive unit will do your job perfectly. 
If any reader should have his mind set on a high-priced amplifier 


The New No. | “SYMPHONY” AMPLIFIER 
MARK tit is a }-channe! S-wact Gram/Radio Amplifier 
wich astonishingly flexible cone concrol. You can lift che 


Combining 
altche 


No. 2 “ SYMPHONY " AM/FM TUNER. 


of another make and would like to save money if sible, we 
should like to make the following clear-cut offer: If he buys one 
of our “ Symphony” Model Amplificrs (Standard or Studio 
version) and is not entirely satisfied with it he may return it for 
full credit against any other amplifier or tuner on the market. 
It should be emphasised at this stage that we can supply any 
Amplifier, Radio Tuner, etc., advertised. 

Our chief ineer, who is operating a Technical Guidance 
Service, is available daily including Saturdays from 10 a.m. to 
6 p.m. or will deal with enquiries by return of post. 

Our new illustrated Catalogue and supplement will be a great 
boon to those desiring quality equipment for modest expenditure 
Send two 24d stamps for your copy now. It may well save 
you pounds! All our equipment is on demonstration at our 
showroom in conjunction with a variety of Pickups, Speakers, 
etc. If you can possibly call we shall be pleased to see and help 
you. 


LENCO GLS6, as GLSS bur 
with Studio or Goldring 500 
pickup, €23/7/-, 


treble, che bass, or—and here is che unique feature— 
the middle frequencies to suit your own ear characteristics 
and che record or radio programme being heard. it is 
thus possible co arrange the frequency-response of the 
amplifier co a curve equal and opposite co the resultant 
curve of the other items in che chain so chat what finally 
registers in che brain is as per original. This flexibility of 
concrol is even more important than the nominal linear 
response of che amplifier, as che pickup speaker, etc., are 
not linear. Independent Scratch-Cut is also ficced and 
special negative feedback circuit employed. The Amp! fier 
can accommodate a wide variety of records from old 78s 
to new L.P.s, and chere is full provision for Radio Tuner, 
Tape take-off and Playback. ic is avastable co match 2/3 
or 1S ohms speakers. Price 12 gms. (carriage 7/6). Ficced 
in portable Scee! Cabinet, 2 gms. extra. 


The New No. 2 “SYMPHONY” AMPLIFIER 
MARK tt, at No. | but wich 10-wact Push-Pull triode 
output and triodes throughout. Woden mains and output 
transformers and choke, Output tapped 3, 7.5 and 15 
ohms. Provision for Tuner and Tape. Competes with 
the mow expensive amplifiers on che market yet costs 
only 16 gns. (carriage 7/6). Ficted in portable Sceel 
Cabinet 2 gns. extra. 


“SYMPHONY” AMPLIFIERS WITH REMOTE 
CONTROL 


Both the above mode! Amplifiers are available with ali 
controls on a separate Control! Panel with up to 4c. 
flexible cable which simply plugs into the amp! fier. 
Enables the Amplifier proper to be sat in che boctom of a 
cabinet whilst the controls are mounted conveniently 
higher up. Extra cost 2 gns. 


No. | “SYMPHONY ” F.M. TUNER. High grade 
Inserumenc with excremely silent background. Based on the 
lacest type of 

permeability- 

tuned Coil 

Assembly of 

advanced design 

housed in anti- 

radiation 

shroud giving 

extreme sensiti- 

vity and high 

music/noise ratio 

Suitable 

amplifiers in che 

highest fidelity 

15/ 


eye C1 extra 
required 


specifica- 
tions of 
the Long, 
Medium and 
Short wave 
Superherc 
AM Tuner 
and our No. 
| FM Tuner 
Separace 


N.R.S. EMPRESS FM/VHF TUNER/ADAPTOR 
Fine little job, will plug into any radio and add F.M. 
£13/15/-. Magic eve assembly €1 extra if required. Dicto 
mounted in beautiful dark walnut cabinet complete with 
ma sic eye 16) gns. Carriage 7/6. 


“ SYMPHONY " AM/PM RADIOGRAM CHASSIS. 
Very high grade radiogram 
chassis combining Long, 
Medium ani Shore and 
V.H.F.ban 4s 

Large en 

graved dial 

Push/pul! 

output for 

high quality 

Complete 

with 10in 

Goodmans 


RECOMMENDED GRAMOPHONE UNITS 
All current Collaro Units in stock for ummediate delivery. 


GARRARD TA & TB 3/SPEED UNIT...... <9 0 @ 
New model RCsé AUTOCHANGER...... CIS ti 4 
ACI! with variable speed ............. ai7 io 3 
Variety of Pickup cartridges available in Garrard shel! co 
fic TA, RCBB and ACI aflecs on Collaro and Garrard 
Gram. Units on request. 


LENCO GLS5O, 4-speed continuously variable from above 
78 r.p.m. to below 16 r.pm. Special Autosop. Price 
with Scudio ““O" or “P” head or Goldring variable 
reluctance head, €21/17/10. 


LENCO GLS5S5, as above but without pickup and auto- 
stop but ficted with Special Device for Groove Location 
and knob which completely disengages drive-wheel 
Suitable for use with any pickup, especially transcription 
types and 6.1. Arm. Price €17/10/4. lmmediate delivery 
guaranteed. 


NORTHERN RADIO SERVICES 


11, KINGS COLLEGE ROAD, ADELAIDE ROAD, 
LONDON, N W.3. Phone: PRimrose 3314 


Tubes: Swies Cottage and Chath Porm Busee: 2, V4, 1, 118 and 187 


“SYMPHONY” RI EN- 
CLOSURE. In polished walnuc 
d4in, x fling =x Win, @&. 
Super BCSAL Speaker to suit, 
7 gns. Real hi-fi in small space 


“SYMPHONY” BASS 
REFLEX CABINET KITS. 
Win. high, consi.c of fully-cuc 
jin. thick, heavy, inert, non 
resonant, patent acoustic board, 
deflector place, felt, all screws, 
etc., and full inveructions. Bin 
speiker model, 85/-. 1i0in 
speaker model, 97/6. I2in 
speaker model, €5/7/6. Carriage 
7/6, Ready built, 15/- extra 

As above but fully finished in 
figured walnut veneer with 
beautiful moulding and speaker 
rilie, 10in., Cit, 1in., €11/10/- 
ther veneers to order 


GOODMANS "VISCOUNT" 
ENCLOSURES 

Walnut or mahogany, complete 

with Acoustical Resinance Unic, 

19 gns. or less A.R.U., 164 gre. 


CONSOLE AMPLIFIER 
CABINETS, 3}in. high, life 
up tid with piano hinge, take 
Tape Deck, Gram Unit or 
Autochanger, Amplifier, Pre- 
Amplifier, and Radio Feeder 
Unit, finished medium walnut 
veneer, De luxe version, price 
12 gns. Oak or mahogany 
veneers and special fini.hes to 
order. Carriage according to 
area. We will quote by return 


LATEST TAPE RECORDERS 
AND DECKS now available 
on special credit sale terms 
Details on request 


SITUATIONS 
VACANT 


for proposed future ex 

pansion we invite app!i- 

cations for the fcllowing 

capacities :— 

Wirers of Amplifiers 
T . 


{rain for 
above. 
Commer- 
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and now — 


The 


TAPE 


pectone 


RECORDER 


Aa instrument of professional quality for the high-fidelity 
conscious, achieving a truly high standard of recording and 
play-back at a remarkably moderate price. Automatic 
equalisation of output at each speed ensures perfect repro- 
duction. Incorporating the new Collaro Tape Transcriptor, 
upper and lower track recordings can be made in quick 
succession without spool reversal while a safety device prevents 
accidental erasure. Three speeds: 3}in., 7hin. and (Sin. per 


72. GNS. 


Spe cto WH £ iaduting wlureghens 


The Living Truth in Sound Wetee 2 we Ful 


SPECTO LID. Vale Rd Windsor 


-(owards pertection- 


Britain’s First Transistor Pre-amplifier 


LOWTHER TRANSISTOR PRE-AMPLIFIER No. I 


BRIEF SPECIFICATION: Gain 100-1 (40 db.) input 3 mili-volts 5/2000 ohms. 
output 2,000 ohms. Length of lead unimportant, fre- 
quency response flat 25 cps.-20 Kes., noise below all 
normal background level. Hum nil! 

APPLICATION: 500 ohm low level amplification, direct replacement with 
better performance where transformer input is required, 
i.e, moving coil, microphones and pick-ups, vari- 
reluctance pick-ups, etc., etc. 

ADVANTAGES: No critical positioning, no hum pick-up, improved high 
note response. 

RELEASE DATE: Early October. Further information price and details 
sent upon request. 


THE LOWTHER MANUFACTURING COMPANY, 


LOWTHER HOUSE, 8T. MARK’S ROAD BROMLEY, KENT, ENGLAND Tel.; RAVensbourne 5225 
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ADCOLA, 


(Regd ye 


SOLDERING BECUIPMENT FOR INDUSTRY AND THE HOME CONSTRUCTOR 
Electric cable strippers, solder dipping pots, hand pyrometers. etc. 


WLLUSTRATED 


For factory bench line essembly 


é” BIT LIST No. 70 , 
(Instrument Work) ay: te” DETACHABLE BIT MODEL 


*%&” BIT LIST No. 64 \ = LIST No. 64 
(Factory bench line assembly) { 


é” BIT LIST No. 107 PROTECTIVE SHIELD LIST No 68 
1° 


(Large Tagging) 


British, Foreign Patents and Registered 
Manufactured to meet any voltage and : Designs, ete 


supply from 6/7v to 230/SOv 


REPRESENTED IN ALL LEADING COUNTRIES 


Write for catalogues and further Information 


HEAD OFFICES & SALES ADCOLA PRODUCTS LIMITED 


GAUDEN ROAD CLAPHAM HIGH ST. LONDON, S.W.4. Telephones MACauley WO aad 477 
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Feeder Unit—Garrard Transcription Motor, 
Leak Dynamic Pick-up with diamond stylus 
High fidelity “ Perth” AM/FM Tuner 


Amplifier Section— Built-in Leak “Point 


One ” ‘TL/10 Amplifier. Five Valves 3 Wavebande 


Seven Valves 4 Wave 


Tape Recorder Section 
Retlectogreph high fidelity 
lape Deck, with * Brick ” 
type Pre-amplifier and 
lirase Unit. 


re 
4 hee 

Bneaker ('s . Vive Valves 3 Wavebands 29 gns. 

aw manpage os Seven Valves 4 Wavebands (AM/ 
A . 

acoust.e chambers with a) 48) — 

Axiom 150 Speakers 

and Goodmans Acous 

tle Kesistance Units 


Pive Valves 3 Wavehands 31 ens. 
Beven Valves 4 Wavebands (Aa/ 


Kteecord Storage com- 
partment 


An outstanding product of the 
“Perth” High Fidelity division 256 gns. 
Price in U.K. complete inclusive of tax. 
PERTH RADIOS LIMITED 90 Judd St., London, W.C.1. Tel: TERminus 9876 — 


Diese Player 19 ens. 


| AUN UAT ADNAN NA DL 


WIDE BAND 


/ TRANSFORMERS 


= 
2: 
# 


= 


US ae 


3 Mc/s to 300 Mc/s 
TYPE AT.23. 


100 Ke/s to 100 Me/s 
TYPE AT.25. 


Lilla lllt thee LAT 


UUM ARMM lA SEG 


% Less than 2dB Insertion Loss. 


% Balance ratio better than 20dB rising 
to over 60GB at low frequency end of 
band. 


% Input impedance 75 ohms unbalanced. 
CELIVERY 
% Output impedance 75 ohms balanced. EX STOCK 
Send for descriptive leaflet “W” 


giving details of the above and many 
other types. 


% Hermetically sealed and fully tropical. 


3 


BALUN LIMITED. CRAWLEY ROAD, | fewsciantees. SUSSEX. 


(ON AOA ASMUAASDL Ab UMD SAA Wi MUMIA UHH HUE wt TRLEPHONE; HORSHAM’ 3232/3 MNYAAINN UML WNT) AIM l mn | 
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GOODMANS <3 —way high-fidelity loudspeaker systems 


@ TREBAX 
2,500 c.p.s. to 16 Ke/s 


@ MIDAX 
400 ¢.p.s. to 8 Ke/s. 


These two loudspeakers 
may be mounted together 
im @ separate matching 
cabinet, see illustration 


SELLA E 


I 


@ AUDIOM 60, or 
AUDIOM 70. 


@ CROSSOVER UNIT 
XO 750 and XO 5,000 


with the 
LOUDSPEAKER ENCLOSURE 


When used in conjunction with a Goodmans 12” loudspeaker 
housed in a VISCOUNT enclosure, the new TREBAX and MIDAX horn 
loaded pressure units combine to form a loudspeaker system in 
which the highest fidelity is matched with exceptional efficiency 


Post the coupon below for full details 


TA RR a, Sarna a 


GOODMANS INDUSTRIES, LTD. AXIOM WORKS, WEMBLEY, MDDX. 


Full details and prices of 3-way Systems please. 

GOODMANS INDUSTRIES, LTD., AXIOM WORKS, WEMBLEY, MIDDX. : 
Telephone: WEMbiey 1200 Cables: Goodaxiom, Wembie,, Eng! ond Name 
Scottish Distributors: LAND, SPEIGHT & COMPANY, LIMITED Adires — 


2 Fitzroy Place, Sauchiehall Street, Glasgow Telephone : Glasgow Central 1082 ww, ii/s6 
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The New 


y 
WA ; ; 
Z 
(a) [= a) t 
' : | #) 1 J 


Table 


Radiogramophone 


This is Britain's finest Export - Features 
Radiogramophone—far away ahead that SELL... 
in appearance, technical design and Garrard multi- 
performance. Long range 

with R.F. stage. Electrical 
Bandspreading. Twelve anda 
half inches of scale length to each 


speed record 
changer. 

High Fidelity 
separate bass and treble controls. 


A.C. operation only. 
Model—TRG. 7856 


quality 
minded 
people 


AMBASSADOR RADIO & TELEVISION LIMITED. PRINCESS WORKS, BRIGHOUSE, YORKSHIRE, ENGLAND. 


TO YOUR 
SPECIFICATION 


3000 TYPES 


2g COWS. Standard or special up 
to 80,0001. 
CONTACTS up to 8c’0’s. 
600 and HIGH-SPFED 
TYPES also supplied. 
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KEYSWITCH CO. 


ALL POST OFFICE EQUIPMENT 
Enquiries to Sales Manager, 
126, KENSAL ROAD, LONDON, W.10 


Telephone LAD 0666 and 4640 
‘Grams : “FONEQUIPT"’, LONDON, W./0. 
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Available for 
IMMEDIATE DELIVERY 


- ++ @ superb new 
British Tape Recorder 


Easy to operate with single joystick 
control Completely self-contained 

wide frequency range-—compact and 
lightweight for easy handling—may be 
used as a separate amplifier. Complete 
with Crystal desk microphone and spool 
of tape and fitted in simulated pigskin 
suitcase with Continental oe for 
operation on 110 v.-250 vy mains 


o + « OMY 40 ae 


or 9 monthly payments of £5 0 


One of the many tape recorders available on the 
M.O.8S. Personal Credit Plan details of which are 
given below. 


— eee ee ee ee ee ee ee tt—“—aei—i‘“S—S 


LONDON’S NEWEST HI-FISHOWROOM 
We are proud to present the products of these internationally RONETTE CONNOISSEUR ROGERS 
famous Makers chosen by our Experts at the WOOLLETT LOWTHER GOODMANS 
; arf: ig segheenn haar nes LEAK GARRARD GEC. 
an now avaliabic 0 every jopnie on c < 
c 
Personal Credit Plan CLLARS ACOUSTICAL QUAD ws 
BURGOYNE WHARFEDALE EAR 


CASH CREDIT EXPORT Tape Recorders and Decks 
PRICE SALE PRICE 
9 mthly. " tt 


Editor @tandard 
Kditor Super Hi-Fi 
Playtime (complete) 
BRITISH MADE EQUIPMENT— of Playtime Plus 
Sound 

Amplifiers complete , ‘ ’ Sound Cadet 
Acoustical Quad Mk. Il 4 2 f y ‘ Vortexion 2A 


> Vortexion 2B 
Leak TL fe Point One Porvearanh Ajit os A/0L 
Rogers RD Junior 4 


W.B. 12 Hi-Fi oe 4) q 4 q Collaro Tape Transeriptor 
Wearite 2A Tape Deck 
Trovos Tape Deck 

Lane Mk. VI Deck 


£.A.R. Mullard 610 


Le idipeakers 
Wharfedale WL5CS 17 2 7 Gramophone Motor Units 
Super 19CBHAL 17 7 ) Garrard ROO Changer 
wiecs 0 ! ons “ ‘ - ‘ Garrard BC120 Changer 
: Collare 8064 Changer 
Golden 10 ad 21/3 ‘ , 2010 and Pickup(T) 
Super SOBAL 7 y , a 6 ft ve =2010 lows Pickup (T) 
. A ‘ Connoiesew Varuble (T) 
G.E.C, Metal Cones Garrard 31 (T) 
Goodmans 150 Mk. II 
Asiom 80 
Audiom # 


We detail above aselection of Equipment available to you by Credit Sale 
9 equal monthly payments) or Hire Purchase terms, and the latter can be 
extended up to 18 months for amounts over £50, the Equipment being 
Axiom 22 5 - 3 despatched to you shortly after receiot of the initial deposit. 


Axiom 102 Export Prices are shown separately for easy import facilities 


«« ¢ MAIL ORDER SUPPLY CO. 
The Radio Centre 
33 Tottenham Court Road, London, W.! 


Tel: MUSeum 6667 
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A typical example of over 100 electronic instruments, 
including studio and industrial T/V channels, 


automation units, vibration equipments, tachometers, 


stroboscopes, etc. to be shown in operation at the 


E.M.l. INSTRUMENT EXHIBITION 


at THE ROYAL HOTEL, WOBURN PLACE, LONDON, W.C.1, 
Nov. 28th-30th. 10 a.m.-6 p.m. 


Py eae ise 4) eRe 7 
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THIS NEW MEASURING OSCILLOSCOPE 
Offers all standard features plus: 


- 


* Balanced wide-band d.c. amplifier (zo myS rise time) with signal delay. 


x, 


MERE RE ESAS 53 
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* Y sensitivities from 1 mV/cm—100 V/cm. 


* Optional plug-in sub-units: 
(a) Differential d.c.—zo0 Mc/s pre-amplifier. 
(b) Wide-band beam switch. 


New aluminised 5 inch Emitron C.R.T. with 6kV distributed accelerator. 
Differential AC/DC inputs with independent attenuators. 

Fast starting wide range time base 40 cm/yS—70 cm/s. 

Simple, sensitive, multi purpose sweep drive circuit. 

1omV—so0oV AC/DC measurements 24% (14 ranges). 

20 MuS—150 mS time measurements 2°/ (11 ranges) 


Floating circuit allowing d.c. amplification and measurement of small potential 
superimposed upon large amplitude signals or supply rail potentials. 


New compact lightweight alloy construction. 


New spaced component layout with directed air cooling. 


mee 290 
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MEASURING OSCILLOSCOPE 
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OSCILLOSCOPE TYPE W oo D 


® °F 


SET TRIG. 
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AMPLIFIER TYPE 5 © 
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EM. ELECTRONICS re’ @ 46 
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Apply in writing 


for tickets to:— 


HAYES MIDDLESEX ENGLAND 


TYPE WM2 


E.M.1I. ELECTRONICS LTD., INSTRUMENT DIVISION, HAYES, MIDDLESEX 


cet % 
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e Every worthwhile feature 
—for only 48 gns. 


Designed and precision engineered for long service with 
maximum efficiency, the “ Brenell” Tape Recorder 
offers the High Fidelity enthusiast a first-class 

unit of outstanding value. Incorporating all the 
features necessary for High Fidelity recording— 
including all-purpose amplifier for record playing 
—the “ Brenell” Tape Recorder enjoys a high 


reputation among enthusiasts both at home and 


overseas. 


Three independent motors. Three speeds (3}, 74 and 15 i.p.s.). Twin track recording on 

Tin. reels. Drop-in foolproof tape loading. Instant stop without tape spill. Simplified 

steving tial Sweshens control with interlocked switching. Fast forward or reverse in 45 seconds. Plays all 
67/6 extra. 


makes of pre-recorded Tapes. Convertible to stereophonic recording. Azimuth adjustment 


to Record/Playback head. Separate bass and treble tone controls. Magic Eye Recording 
level indicator, All-purpose High Quality Amplifier Unit. 4-Watts Undistorted Output. 


From all good Radio Dealers—if in difficulty write to— 


BRENELL ENGINEERING CO. LTD., 7 NORTHINGTON STREET, W.C.I. 


Phone: HOLBORN 7358. 


——M. R. SUPPLIES Ltd.—— 


(Established 1935) 


EDDYSTONE COMMUNICATION RECEIVERS 
’ 


Exclusive offers of first-grade BL ROPRIOAL MATERIAL tor immediate delivery 
arefully packed. Pull and fair descriptions. Prices nett 

DIAL THERMOMETERS (Cambridge), Range 20/80 deg. C. with maximum indt 
ator making ¢leetsival contact (can be aeed to give vieual or audible warning). Dia 
_ iameter, hex, capillary 10ft. tong, phial Gin. long with union We have a limited 

sly of these brand new, a6 47/6 each (despatch 2/6) 

AC SOLENOIDS (Westeol), Oye wy on 240/250 v. A.C., exerting an 6b. pull of 
l inch when energioed. Gise 3 « Qhin., 18/6 (des, 1/9) 

SHADED POLE ts UCTION MOTORS (Hoover 5.7.202). rand new motors for 230 
250 v. AX. mains, Size, budy length Spin. dia., 2pin. shaft proj. | in Torque 150 

arm.jemes The ideal elient running wolt for many lab. and domestic applications 

stirrere, fans, et 7 D 

MINIATURE L.V. BO Mv. D.C. (or Mv. AC). Body aise Qjin. tong by 
Ijin, dia., shaft Lin pr su leads brought oat for reversing. Here le the ideal unit for 


models, car tans, et end new in cartons, 10/6 (des. 94.) Model 840A illustrated. 
gmALL GEAR bonis. double worm gear, 9300/1 reduction, In die-cast housing,| | Cash Prices and Statutory Terms 
ry = o. Pinal shaft ijin. pro Ball bearings, tranamission up to 1/10th h.p | Cash Price 
ih , 438 0 0 
CLT AGE CHANGING TRANSFORMERS (200/220/200 v. t 100/10 ¥-—and vice 
rea). Limited special offer of Woden auto-wound units, mated for 350 va., 50 
EXTRACTOR FANS, Very well made new unite much below sormal price. 200/250 ¥ 
A.O (Laduection moter silent ranning, no Interference). With mounting frame and back 
grille, ready tor easy installation. With @in. impeller, 12,000 ¢.ft,/br £5/5/-~ With 
l0in, tmpeller, 15,000 o.ft./hr., 25/12/6 (dee either ’ 
AIR THERMOSTATS (Kieft—brand new). Range 90/00 deg. ¥., diferential only Carriage paid per passenger train 
2 deg. ¥., capacity 15 amps, A.C. tn emart ivorine housing 4fin. « Gin. « Qin Model 840A, is for A.C. or D.C. 110/250 v. making it especially suitable 
testaliet aetresmens with each, the ideal thermostat tor greenhouse, rooma, labe y tagennge = ~ and ans ys ey 240 v¥.A.C. The very large tuning 
otk /@ (des ) fais are clearly marke wit an spread logging Silky ear driven 
SYNCHRONOUS TIME SWITCHES, 200/250 +., 60 ¢. Brand new Bang > on tn £ 
uupact black housing 4m. dia. by Spin, deep, providing for up to three on-off ope flywheel loaded tuning mechanism. These sets are the choice of the 
tens per s hours, vn day-omitting device (use optional), Capacity 29 amps, A. discerning professional and amateur users. Descriptive literature 
89 ~ecireult model (Smiths), @6/18/- gladly forwarded 
SPek TION COUNTERS, latest G.P.0. type, electromagnetic, brand new, Lin, eq Latest EDDYSTONE Component Catalogue 1/-. 
by 4in. long, counting up ¥ fi Resistant 2 500 ohme therefore suitable for ele 


troale operation oe Ala MECHANICAL typ c ranting to 999 terwarde 


oun The 
1 digit per rev an be used for lew ting motor eperda 1§ (de 
DRAYTON B.Q GEARED MOTORS, 230/450 ¥., 50 « capacitor/in faction 


Vina! speed 9.5 r.p.m., double ended shaft, reversible, constant epeed, Very limited Edd 

cuaaalie, 23 17/6 les, 3/6). We wish to emphaeciee that theee are brand new and | ystone 
perfect in every way We hold LARGE STOCKS OF OTHER F.H.P. GEARED 

MOTORS —detalle in our liet GM/5 copy On request—our eervice to this direction 
fe unrivalled 


LONDEX RELAYS, ML/AC., 290 +. A.C. cotl, mintature type, 2 pole C.0., 6 amps, Specialists 
g 6 THERMAL DELAY SWITCHES, 4.8 volt, deiay approx. min. 4/6 


INTON STUD-TAP POTENTIONATERS, 15 etad-tape, wire elements, in screened 


housing 2gin. dia, by Sin. 500 ohms and 60,000 ohms either 10/6 (dee. 04.) SERVICES LTD 
It paye to ase the diligent ar nthustastic service of 7; 


M. R. SUPPLIES, Ltd., 68, New Oxford St., London, W.C.1 55 COUNTY ROAD, LIVERPOOL, 4 


Telephone: AINTREE 1445 ESTAB. 1935 
Tel ; MUSeum 2958 Branch address: MARKET CROSS, ORMSKIRK 
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FITS FIRST INTERNATIONAL 
MARINE V.H.F. 


GLASGOW Me 


10.15. 209 259m 30 
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ts. ho se) a sa Pena g ery NEW EQUIPMENT MEETS 


Foul w5Sa. en _ Pty toed the permission af the Controller, H.M. Stationery ALL , NATIONAL 

The award by the British Post Office of the contract 

for the Clyde Public Correspondence Radiophone scheme STANDARDS 

to Pye Marine, is the outcome of a major engineering 

programme over the last three years. Pye Marine is also 

manufacturing the first multi channel marine V.H.F. 

shipborn transmitter-receivers designed to comply with 

the following standards :— 


* New British Post Office F/M V.H.F. Specification. } 
* American F.C.C. Specification. \) 
* Canadian Ministry of Transport Specification. 

* International Marine F/M Specification proposed 


by the United Kingdom. 


This ensures that the new Pye F/M equipment can be installed PYE MARINE 
with full confidence for all national and international V.H.F. LOWESTOFT - ENGLAND 


Maritime Schemes. 
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TRANSFORMERS 


for tronsioter circuits 


o 
al 


Type KS—IcY¥Q—43 Interstage 
» KS—O00cYQ—2! Outpurc 
(Size 13” x 1f" x 144’) 
Specially designed for maximum performance with 


200mW transistor amplifier circuit developed 
by Mullard Ltd. 


Other transformers also available fcr larger outputs 


CHARACTERISTICS 
O0.db=—I50mW ~ Input 630mV rms 


TT 


AH 


2 sii 


) 
°o 
CYCLES PER SECOND 


Manufacturers’ prices and details upon request. Our Design 
Services always available. Small Transformer Specialiscs 
Enquiries invited A,./.D. Approved. 


BELCLERE TRANSFORMERS 
P.O. BOX No. 22 
117, HIGH STREET, OXFORD 


Phone: Oxford 48362. Cables, Beiclere, Oxford 
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SMITH’S FOR 
TECHNICAL BOOKS 


Books on radio theory, prac- 
tice and maintenance for the 
beginner and books on new developments in 
circuit design, new components, methods of 
application, and the established text books 
can be obtained through 
your local Smith’s shop or 
bookstal!. Books not in stock 
at the branch can be quickly 
obtained from Head Office. 


W. H. SMITH & SON 


FOR BOOKS ON ELECTRONICS 


Head Office: STRAND HOUSE, LONDON, W.C.2 


S © Brown 


AUDIO AIDS 


Handphones with in- 
dividual volume con- 
trol. ideal for use with 

church and cinema deaf aid 
installations or for individ- 
uals with impaired hearing. 
They provide the essential 
clarity of reception when 
listening to Radio and T.V. 
Send for Brochure “W"’ of 
all types available. If desired, 
advice is given on selection 
of type most suited to in- 
dividual needs. 


S. G. Brown provide Headphones and asso- 
ciated equipment for all known purposes. 


SGBrown Lia. 


SHAKESPEARE STREET, WATFORD, HERTS. 
Telephone: Watford 7241 
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Pies: eal 


climate- 
proof 


paper 
capacitors 


( Plesseal 
~ 


— Oo 25MFD 
20". 
) ISOVDC, 


There has long been a need for a superior type of paper 
capacitor—one which is completely reliable and able to 
withstand every extreme of climatic variation. 

meets this need. Its flattened shape enables greater capaci- 
tance with higher working voltage to be contained ina given 
volume, while saving space on group and tag-panels. 


A hard lacquer final coating completely shrouds the - 
capacitor and gives physical protection to the special shape 
hard wax housing, thus completely excluding moisture. new 


os exceeds the requirement of specification RCS11 standards 
rade f 


or tropical storage and is therefore comparable 
in this respect to many metal cased paper capacitors, in 
with the additional advantage of costing much less. 


note these [Piesseai] features capacitor 
*Iimproved shape saves space *Breakdown voltage In excess performance 


of 6 times working voltage. 
*Capacitances from .0005.F to s . 


1 uF, in popular and logarithmic 
values. 4 ™ *Complete protection against 


all conditions of humidity. 
*Voltage ranges, 150, 250, 350, 
500, 750, 1000 volts D.C. 
*Working temperature up to 


*insulation resistance greater 65°C. 
than 4000 M 0.uF at 20°C. 


* Non-inductive. *Electrostatic screening | Plessey 


Design Engineers are invited to ask for further details 
THE PLESSEY COMPANY LIMITED © KEMBREY STREET - SWINDON ~ WILTS * Telephone: SWINDON 546! 
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A PERMANENT EXHIBITION 
OF AUDIO-ELECTRONICS 


in the heart of London 


You will find displayed at Tele-Radio (1943) Led. the very 
finest equipment for sound reproduction by tape, radio 
and record with a permanently wired switch-over system 
to help in comparing and choosing Large stocks of valves 
components and materials are carried he services of our 
technical staff are available without obligation 


if you are unable to call, we invite you to use our express 
mail-order service for all your requirements 


C.W.O. or C.0.D., postage and packing extra 


items of importance in Tape-lkecording 
@ T.R. MASTER-LINK @ WEARITE TAPE-DECK2/A @ WHARFEDALE SFB/3 


A much-needed instrument for use Used with the T.R,. ‘* Master 3-speaker sandfilied baffle. Gives 
between any tape deck and existing Link,’’ Wearite Tape Deck 2A outstandingly fine reproduction 
will assure ics user of superlative free from resonances Takes 
results and complete versatility up to 15 watts and is the ideal 
S-speed = playback equalisation, self- Recommended for those who seek domestic high-fidelity unit. In 
powered, signal meter, monitor output, the highest standards in record choice of veneered finishes 

D.C. solenoid supply. Frequency response ing Price €35.0.0 Price £37.10.0 
+1 db. 30-20,000 L/S. Leaflet available 


Price 27 gns. ~ 
ele = TRADE ENQUIRIES INVITED = “A shop-window at your elbow 


Such is the T.R. complete catalogue of Radio-Electronic equipment and 
( 1943) components. 56 pages filled with detailed, up to the minute information 


amplifier system. Adjustable bias control, 


1/2 post free 


* 
adto LTD. 189, EDGWARE ROAD, LONDON, W.2 


Our only address Open Saturday 6.0 p.m. (I p.m. Thurs.) Telephone: PADdington 4455/6 


Transformers for ULTRASONICS 


incorporating 


ae 


220° 
ec~ 


a} 
“C” cores or 


conventional 


construction 


STL TRANSFORMERS 


based on sound design and are 
manufactured to the highest standards 
called for in the electronic and com. 
munication fields. Consult us for Quartz Crystals of any shape and size cut and 


ground precisely to specification and coated, if 
your next transformer requirements. required, with Gold, Silver or Aluminium, etc. 


N.B MANUFACTURERS AND TRADE ONLY Brookes CrYsTALs Lrp 


Suppliers to Ministry of Supply Home Office, 8.6 


STEWART TRANSFORMERS Ltd. 11/3 TRAFALGAR ROAD, GREENWICH, LONDON, 8.2.10 


Phone : Greenwich 18. 
75, KILBURN LANE, LONDON, W.10- LADbroke 2296/7 Grems : Xtale, Green, Londen Cebles : Xeale, Londen 
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For Precision Measurement 
up to 4,000 Mc/s... 


Marconi U.H.F. Signal Generator 


TYPE TF 1060 


Marconi U.H.F. & $.H.F. Signal Generator 


TYPE TF 1058 


These two Marconi Signal Generators simplify a wide 
variety of measurements in the ranges 450 to 1250 and 
1700 to 4000 Mc/s. The range of each is covered in one 
band and frequency is directly indicated on a large, clear 
dial; incremental tuning facilitie. coupled with inherent 
high stability provide for the most exacting bandwidth 
measurements. The wide range of output levels, directly 
indicated on the dial of a piston attenuator, is suitable for 
a diversity of applications extending from slotted-line 
measurements to the testing of high-sensitivity receivers. 


U.H.F. & S.H.P. SIGNAL GENERATOR 
TYPE TF 1058 


. 


ABRIDGED SPECIFICATIONS 


TF 1060 Frequency Range: 450 to 1250 Me/s. Incremental Tuning : 20 to 200 ke/s per 
division, with interpolation by fine tuning control. Frequency Stability: Better than 
0-005, per 10-minute period, R.F. Output: 0-15yV to 445mV; also higher outputs up to 
approximately 3 volts, Ourput Impedance: 50 ohms. Modulation: Internal sine and 
external pu'se a.m 


U.H.F, SIGNAL GENERATOR 


1700 to 4000 Mc/s 


@ to 350 ke/s 


TYPE TF 1060 


TF 1058 Frequency Range 


per division, with interpolation by fine tuning control 
per 10-minute period. R.F. Output 
puts up to approximately 3 volts. Output Impedance 


than 0-00! 


incremental Tuning 
Frequency Stability: Better 
0-luV to 445mV ; also higher out 
90 ohms. Modulation Internal 


square a.m. ; external {.m. end pulse a.m 


MARCONI 
INSTRUMENTS 


AM & FM SIGNAL GENERATORS 

OSCILLATORS VALVE VOLTMETERS 
2 METERS - BRIDGES WAVE 
STANDARI 


WAVEME TERS TELE VI 


TEST EQUIPMENT 


ANALYSERS + 


AUDIO & 
POWER METERS 
FRE 


ON AN 


VIDEO 


RADAR 


AND SPECIAL TYPES FOR THE ARMED 


FORCES 


MARCONI INSTRUMENTS LTD ST. ALBANS HERTFORDSHIRE TELEPHONE: ST. ALBANS SéIé! 


London and the South: Marconi House, Strand, London, W.C.2. Tel: COVent Garden 1234 


M nds Marconi House, 24 The Parade, Leamington Spa. Tel: 1408 North: ¥ Albion Street, Kingston-upon-Huli Tel: Hull Cencral 16947 


WORLD-WIDE REPRESENTATION 


a 


OHMS? 

RATING? 
TOLERANCE? 
-ee. it’s easy with 


Continuous Storage Units 


Thousands of LAB Continuous Storage Units are 
daily solving the problem of control and storage of the 
great range of resistors. Compact, and capable of 
storing up to 720 separate resistors, LABpak make 
selection positive, simple and speedy. Now that 
Ceramicaps, Histabs and Wirewound resistors have 
been added to the carded range, the usefulness of 
LABpak storage units is enhanced. 

FREE with any purchase of the LABpak range, 
these units are the complete answer to the storage 
problems of small production units, laboratories, etc. 


MAKE UP YOUR ORDER TODAY 
— DELIVERY EX-STOCK 


All LABpak resistors are carded in ohmic value, rating and 
tolerance, colour indexed and tabbed for easy selection. 


The LAB Continuous Storage Units are available from your 
normal source of supply, but more detailed information and 
literature can be obtained fiom: 


THE RADIO RESISTOR CO. LTD. 


50 ABBEY GARDENS LONDON * N.W.8 


Telephone: Maida Vale 5522 
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DOM srecrescar EQUIPMENT 


Forall AC or D.C. mains volrages—iong 
life—negligible power consumption— 
extreme reliabilicy 

MAY WE SEND YOU 

A DETAILED FOLDER ? 


HIVAC LIMITED 

STON FIELD WAY, VICTORIA ROAD, 

SOUTH RUISLIP, MIDDLESEX 
Telephone: Ruislip 3366 


WALMORE ELECTRONICS LIMITED 
PHOENIX HOUSE, 19/23 OXFORD STREET, 
LONDON, W.|!. 


Telephone : GERrard 0522 
For immediate response Telex London 8752. 


Cables : Valvexpor 


EXPORTERS OF RADIO, TELEVISION AND 
INDUSTRIAL TUBES, HAVE PLEASURE IN 
INTRODUCING THEIR BRAND 


AND INVITE ENQUIRIES FROM BUYING 
AND CONFIRMING HOUSES EXCLUSIVELY 
FOR EXPORT 


SUPPLIERS OF RADIO COMPONENTS 
ELECTROLYTICS, AND CATHODE RAY 
TUBES. 
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STANDARD 


Plug & Socket 


FOR 
CO-AXIAL 
CABLES 


te 

ono 
Prepare cable to the dimensions 
above 


Insert cable into body 
of plug so that the 
centre conductor is 

fed through the 


Ensure that n> 


CONFORMS TO R.E.C.M.F. SPECIFICATION 
This new Standard Plug and Socket fully conforms to the R.E.C.M.P. 
Electrical and Mechanical Specifications and whilst it is interchangeable 
with all similar plugs and sockets, it incorporates many advantages. 


loose strands of 
the copper braid come 
into contact with the 
centre conductor 


DESCRIPTION OF PLUG 
® ROBUST CONSTRUCTION plug should just 


Constructed as a “‘one piece”’ unit with no small parts to dismantle. Pvc y he 
The plug pin is mounted in a permanently housed POLYSTYRENE of the cable 
interior which has low loss V.H.F. properties, and is not affected by heat 


when soldering to the same extent as Polythene and other similar materials. 


® FULLY INSULATED 
Fitted with a NEOPRENE insulating sleeve—a new and important safeguard 


@ EFFICIENT IN OPERATION 

Permanent contact is maintained by pressure on the copper braid over a 
large contact area which holds the cable so that it cannot slip or place any 
strain on the centre conductor. 


® SIMPLE TO FIT 
Can be fitted in a few seconds after preparation of the cable WITHOUT 
removing the neoprene insulating sleeve from the plug. 


DESCRIPTION OF SOCKET 
Constructed of high quality brass with heavy nickel placing. 
a resilient pin-retaining socket which ensures smoot 
contact. 


It embodies 
action and positive 


Solder the 
centre conduc- 
tor w the tip 

the centre 
pin 


HIGHLY COMPETITIVE PRICE 
Both the Plug and the Socket are 


CO-AXIAL PLUG TVP/1 
CO-AXIAL SOCKET TVS/1 


The illustrations above show 
the extremely simple and speedy 
method of fitting the plug 


EXPERIENCE 


AYLESBURY 2 TORONTO, CANADA 
LONDON * SYONEY, AUSTRALIA 


OH B/2668A 


YOU CAN RELY ON 


ANTIFPERENCE LTD. AYLESBURY, BUCKS. 
Telephone; Aylesbury 1467/8/9 
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Insides yours - 
Outsides ours 


This very convenient (and worthwhile) 
relationship persists between us and 
so many people. Mostly Manufacturers 
of instruments and similar equip- 
ment. They have come to regard us 
as the instrument case specialists. 


IMHOFS 


Many find what they want amongst 
our varied range of cases, cabinets, 
racks and consoles—some ask for 
modifications, a few require totally 
new designs. They all seem happy 
with this “insides yours—outsides 
ours ’’ way of housing their products 
You will find us helpful too 


ALFRED IMHOF LIMITED 


(Dept. M10) 112-116 New Oxford St., W.C.1. 
Telephone: Museum 7878 (20 lines) 


At Your Service 


Even the best instruments sometimes 

fail. It is then that quick and ready 

service is appreciated. Our Service 

Department, operating from new and 

larger premises, is more than ever 
ready to ** do its job.” 


SRVQQgge 


\ 


SS 


* 


THE LARGEST STOCKISTS OF ELECTRONIC 
INSTRUMENTS IN THE NORTH OF ENGLAND 


COMSINING THE for Automatic coolant regulation: Move- 
— PROPERTIES OF ment for pressure change: Packless gland 
to seal spindle in high vacua: Reservoir to 
accept liquid expansion: Dashpot or delay 


ADVANCE « AVO « CINTEL - COSSOR - DAWE | Pressurieed couplings “where vibration oF 
ELECTRONIC INSTRUMENTS ~~ HIVOLT | aoa fy BE 4» - 
KELVIN & HUGHES ° MULLARD . SARGROVE y] —— Hydraulic transmission: Distance thermo- 
|. LANGHAM THOMPSON - WAYNE KERR 


| static control: Low torque flexible coupling: 
Pressure sealed rocking movement ne 

RM ised rotating shaft seals: Aircraft pressuri 
WAVEFO S ETC. 3 A packless gland cabin control Refrigeration expansion 
is valves: Thermostatic Steam Traps: Pressure 


amplifiers: Differential pressure measure- 
— | ments: Thermostatic operation of louvre or 


B.15 damper. 
F. C. Robinson & Partners Ltd. pony ol 
122 SEYMOUR GROVE : OLD TRAFFORD by DRAYTON —: 
MANCHESTER 16 * Telephone CHOriton 5366 


Drayton Regulator & Instrument Co. Ltd., West Drayton, Middx, 
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WIDE-BAND 
OSCILLOSCOPE 


Small size, light weight, and operating ver 
satility are just three of the many things 
you'll like about this new Tektronix 5-inch 
oscilloscope. It is primarily a wide-band 
laboratory oscilloscope that occupies less 
bench space and has wider application than 
many larger instruments, But because of its 
compactness it is the most convenient oscil- 
loscope for those more exacting field appli- 
cactions. If your work requires a reliable 
high-performance top-quality oscilloscope, 
and especially if you must sometimes use it 
in field applications, the Type 515 merits 
your consideration. 


TYPE 515 BASIC SPECIFICATIONS 


VERTICAL RESPONSE 
Passbond — dc to 15 mc. 
Risetime — 0.023 sec, 


VERTICAL SENSITIVITY 
0.1 v/cem to 125 v/em, continuously variable, 
9 calibrated steps from 0.1 v/cm to 50 v/cm. 


SWEEP RANGE 
0.04 ysec/em to 6 sec/cm, continuously variable. 
Single control selects any of 22 calibrated steps from 
0.2 usec/cm to 2 sec/cm., 
5x magnifier is accurate on all ranges. 


Represented in Great Britain by 
LIVINGSTON LABORATORIES, LTD. 
Retcar Street, London N. 19 
Archway 6251 


TRIGGERING FACILITIES 
Internal, external, line, ac or de-coupled. 


Amplitude level selection or automatic triggering. 
4-KV ACCELERATING POTENTIAL 
DC-COUPLED UNBLANKING 
SQUARE-WAVE AMPLITUDE CALIBRATOR 
0.25 usec BALANCED DELAY NETWORK 


ELECTRONICALLY -REGULATED POWER SUPPLY 


Type 515 — $750 (289%) 


Price f.0.b. Portland, Oregon 
Plus duty if applicable 


Tektronix, Inc. 


P. 0. Box 831D, Portland 7, Oregon, U.S.A. 
Phone CYpress 2-2611 + Cable: TEKTRONIX 
TWX-PD 265 
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TECHNICIANS AND ENTHUSIASTS 


WHO 


KNOW SPECIFY 


FULLY GUARANTEED QUALITY EQUIPMENT 


TO SATISFY THE 


DESCRIPTION 


MODéL H.4.T A.M./F.M 
CHASSIS (Self Powered Four 
bands. Ci-cuit inco-po ates B.V.A 

| seal miniature valves of lates 
soe ifially designed for P.M. 1 
Full A.G.C. chassis size 8jin 
7tin 


i2in 


' P.M. (V.HLF.) self 
hassis. 200 250 V.A 
3 stage I.F. amplifier, magi 
Valve line up E.CC 85, two E.F 
EABC 80, EM 80, 6x4 

104 « 5§ « 7}in 


powe ed 
rUNER 


Model F.7.PP Seven 
Radio Radiogram Chassis 


= Wi ih cis! ¥.3.PP bands. Ferrite rod ae ial. 6 


Yr _—# B.V.A. latest type glass 


Biz 


THE DULCI 


97-99 VILLIERS ROAD, 


" 
BS 


4 watt amolifier 
4 WATT | latest BV.A. glass miniatures 
Amp.ifier y response 40-15,000 ¢.p.6 
panel on fly leads for 


4 valve circuit u 


LONDON N.W.2. 


TUNER 
Wave- 


tune 
mains operated 
eye tuning 


Overall size 


valve supe het 
Three wave- | 
watt output 
miniatures 


Frequen- 

Cont ol | t 
| treble and 
unive sal mounting. | 


For operation on 200/250 v. A.C 


Designed for use 


intercommur 


| Designed to give fi st 


COMPANY LIMITED 


(Willesden 6678) 


HIGHER SENSE OF SOUND 


REMARKS 72. CE 
Highly sensitive 
Built to give 
prod ution 
Has slow motion tuning (by glass cored 
nylon d ive 


trouble free quality re- 


| 
| £20.17 .0 


INC. TAX 


mains 


in conjunction with 
Radiog-ans, Re eive s with P'U sock ts 
Tape Re owe s and Quality Am,li ies 
Swit hing is a ranged to give direct 
ucation 


£17.10 


INC. TAX 


‘lass reproduction 
art @& amooh one Negati 
senarate wide range bass a: 4 

controls | 


£18.15 


INC. TAX 


£9 .9.0 


INC. TAX 


t eble 


outp put sele tion switch | 
with p ovision for swit hing to Radio, 
P and 746 &.P.M. records. Independent 
bass controls giving wide 
anv eC | 


Cont ols in i ide 


Trade Enqsiries invited 


MANUFACTURERS TO THE RADIO 
AND ELE-TRONIC INDUSTRIES 


METERS 


TO B.S. 89-1954 
AVAILABLE 
FOR 
PROMPT DELIVERY 


EXAMPLES OF TYPES AVA'LAB'E 'N 2tsin. FLUSH 
PATTERN W.O/ING CO!L INSTRUV.ENTS 


AMPERES D.C. 0-1, 2 5. 10, 15, 20, 25, 30, 50 

MILLIAMPS. 0-i, |-0-| 0-5, IU, 15, 20, 25, 30, 50, 100, 250, 500 
MICROAMPS. 0-25, 0-50, 100, 200, 250, 400, 500, 750, 50-0-50 
100-0-100, 290-0-25u, 500-0-500 
AMPS R.F. 0-1 3,5, 10. 15, 25. 30 
t+ Aah D.C. 0-1, 5, 10, 15, 25, 50 


100, 250, 500, 750, 1,000, 1,500 


2,5 
Vouts A.C. 0-5, 10, 15, 25, 90 


We can supply meters 

VOLTAGE RANGES to 

MOVING IRON THERM 
2jin. SQUARE FLUSH, 3) 
SWITCHBOARD INS 
DELIVERY 


100, 250, $00, 750 1,000 


NON-STANDARD CURRENT and 
any specificacion DELIVERY /-14 days 
) AND ELECTROSTATIC INSTRUMENTS 

mn. ROUND FLUSH and INDUSTRIAL 
TRUME NTS ALSO AVAILABLE FOR PROMPT 


with 


ELECTRONIC TEST EQUIPMENT AND INSTRUMEN.- 
TATION DEVELOPED AND MANUFACTURED FOR 
SPECIALISED APPLICATIONS 


ANDERS ELECTRONICS LTD. 
91, HAM-STEAD ROAD, LONOON, N.W.I. 
Telephone: EUSton 1639 
Suppliers to Govt. Depts., B.B.C., Tec. Colleges, 
Leading Manufacturers & Research Laboratories 


AUTOMATIC COIL 
WINDING MACHINE 


Type Al/1. (25-50 S.W.G.) Type Al/X. (19-46 S.W.G.) 
This machine is the most modern on the market and it 
FOSS. $8°8 manv exclusive refinements including: 
@ Dustproof construction throughout. 
@ Provision for winding up to four coils 
simultaneously. 
@ Micrometer traverse setting. 
@ Wire Gauge Indicator engraved with 


various wire gauges to which the 
machine can quickly be set. 


@ All stee! parts are either cadmium 
or chromium plat 

@ Instantaneous re-set counter reading 
up to 100.000 Turns 

@ Entirely new Wire Tensioning Stand 
to hold two reels of wire 

We uill be pleas.d to 

send vou an illus- 

trated leaf- 

let giving a 

fulltechmcal 

Spectfication 

on vrequesi 


Kolectaic [ro 


73 UXBRIDGE ROAD, EALING, LONDON, W55 
Ealing 8322 
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NEW!!! 


TV. Waveform ¢ Alignment. Generator 


£5 dee at eth te oe ee ae 


Tony bor. @ noon oan @ 


TV WAVEFORM & ALIGNMENT GENERATOR 


é. 


cme , om seUcIOR 


fon aM TV systems 


(1) T.V. Pattern Generator. (3) F.M. Signal Generator. 


(2) A.M. Sienal Generator with (4) T.V. Sweep Oscillator. 
var.able audio output. 


7 expanded bands cover frequencies 


4 BASIC INSTRUMENTS (1) 4to7 Mess. 4) Wo 45 Mess. (6) 85 to 145 Me/s 


(2) 8tol4 ,, (5) 4510 80 ,, (7) 150 to 220 


INCORPORATED IN ONE (3) 15t022 4 = ary ON FUNDAMENTALS 


T.V. PATTERN GENERATOR : Main features of A.M. Signal Generator F.M. Signal 
Modulation, Al) patterns FULLY INTERLACED with accompanying Generator & T.V. Swzep Oscillator : 


sd frame blanking, synchronizing (and equalizing on 625, - 

Thre: yradation patterns providing relatively tigh, mediu Frequency’ 4-220 Mc/s in 7 expanded bands Calibration secursey 
ucy transients. Cross grid pattern for linearity che king +t 7AM LY) mV, FM and weep tmV Attenuation 
stteru on which 1.5, 2, 2.6, 4, 3.5, 4. 45 Mes defainion 0, —20, —40 db. Output wmosdancs: 75 ohms unbalanced sweep 
lisplayed. Hurizontal bars. Vertical bars with switched frequency: 50, WO cycles A.M & FM audio moduial On: WH) c/s approx 
uite raster, Black raster, and sound mately sinusoidal A.M. modulation depth, F.M. deviation and sweep 

Output .F. Three position attenuator. 0, ~20 and —40 db relative band-width 41) controllable 

100 mV Power supply: 105/125 V. or 200/250 V. AC., at 40/100 c/s. Consumption 

Output — Video From cathode tollower 2Kobms direct, positive or 10 watts 

negative 3\ peak to peak Weght' 2ib. Dimensions i7in. x 9in ¥ fin §=(43 x 238 * W cm) 

Output—Svnchromizing. Additionai sync —— trom 2Kohms through Finish. Steel case in grey hammer fin sh with Perspex escutcheon 

aot LUV peak to Peak Pusilive going waveform comprising line and 


whronizing pulses, interlacing signals (and «qualizing pulses on £ 7 5. 
25 lines) LIST PRICE 


From cathode tollower 2Kohms direct Variable A.P voltage CRED'T TERMS AVAN ABLE 


c/s approx, 3V peak-to-peak maximum 


ains lock tacility WRITE FOR LITERATURE 


TAYLOR ELECTRICAL INSTRUMENTS LTD. 


Montrose Avenue, Slouch, Bucks. Telephone: Slough 21381. Cables: Taylins, Slough. 
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CATALOGUE AND HAND- 3,000 different L/Ps already available 
BOOK is the only comprehensive to members, also included are sections 


on:— 
SELECTIVE catalogue published, listing 


only records recommended by @ A Basis for a Record Collection 
the critics. (A short list of 100 recommended L/Ps) 


THE L/P RECORD LIBRARY & LL R 9 Besides a complete list of nearly 


@ FULL DETAILS OF THE @ The Care of Long Playing 
RETURN OF POST L/P RECORD Records 
LIBRARY SERVICE LIBRARY @ The Reproduction 


(I/- per week each L/P (CLASSICAL) of Long Playing 


borrowed) are CATALOGUE AND Records 


included. 


— HANDBOOK for 1956-1957 


SEND FOR SEND FOR 
YOUR COSTS ONLY YOUR 


COPY l COPY 
sow post 3/e FREE 


FROM 


THE LONG PLAYING RECORD LIBRARY 
SQUIRES GATE STATION APPROACH, BLACKPOOL, LANCS. 


H U NTON will cut your press 
tool costs for PROTOTYPE and THE IDEAL Hecate 
PRE-PRODUCTION RUNS! — | HIGH VOLTAGE TEST SET 


a 


i 

THE UNIVERSAL BOLSTER OUTFIT \ 

USING STANDARDISED PUNCHES AND \\ FOR EVERY 
TEST 


DIES FOR SHEET METAL PIERCING 1 BA Sar a 
AND BLANKING ON FLY PRESSES 


CUBICLE 
Strongly constructed portable stee! 
case with lifting handles, edequately 
: veatilated, finished in attractive grey 
* hammer " Guish enamel. 
| DIMENSIONS 
STUDY THESE : “ “te oy j ae le. by length 20in. by 
: b it 
ADVANTAGES 3 A PROTECTION 
WEIGHT 84» A miniature magnet wy t breaker 
@ Specialised range of Chassis Piercing and Forming Tools for the CONTROL in the primary eireuit and double pole 
Radio and Electronics industries . . | Continuous and smoothly variable 00-08 switch with double pole mains 
=e To get you started—standardised Punches and Dies fin. to 3}in. dia trom sero to 2.600 volts by means of . 5 eens 
» 1/32in. sizes from stock continaously variablo regulating trans- VOLTMETER 
e At short notice, Standardised Tools or square, oblong and other tee ts wo coated smooth}y 
shapes. voltage 
@ Adjustable oe uges for exact location of work. Automatic and Positive 
Stripping of magerial from Punch 
in London and heme Counties, an for @ practical demonstration in your own 8.5 KV at 600 VA 
works. Alternatively, write for illustrated price list W.W. INSULATION TEST SET 


HUNTON. CimireD B OAVENSE? [iliomaces 
PHOENIX WORKS, (14-116, EUSTON RD., LONDON, N.W.!. — 
Tel.: EUSeon 1477 Q lines) Grams: Untonexh, Londen PARTKIDGE WILSON & OO. LTD., Davense! Elect, Wks, Leicester 
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Every gramophone pick-up has a head. It may even 
have two— one for Standard Records and one for 
L.P. And if your record player is more than a year or 
two old it is more than likely that you are not getting 


the reproduction (or the record life) that you could do 


perhaps you 


this one small component with an ACOS Hi-g Head 


All on account of the 


pick-up head. Replacing 


will make all the difference in the world. We cannot 


nee d y our h ea d be too emphatic about 


it. Thousands of critical 
listeners have already proved the point for themselves. 


There is a whole range of Hi-g Replacement Heads and 


examined Pp 


pick-up arms by Garrard, Collaro, B.S.R. and other 


cartridges that just plug 


in or screw in to existing 


famous manufacturers. Or you can buy complete Hi-g 
Pick-ups and Arms. If you are considering new record 
playing equipment altogether make sure that it 


incorporates an ACOS Hi-g Head (or Heads). 


FREE Tie subject of Hi-g cannot be adequately 
explained in an advertisement, so we have produced an 
interesting booklet—‘'‘ The ABC of Hi-g.” May we 
send you a copy? 


42 
. a 


- 


OC 
a always well ahead 


CRYSTAL PICK-UPS 
COSMOCORD LIMITED 
EET LA eine 5S ti ELEANOR CROSS RD., WALTHAM CROSS, HERTS. 
S| ras Telephone : Waltham Cross 5206 


ACOS devices are protected by patents, patent applications and registered designs in Great Britain and abroad 
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PRECISION High Fidelity 


_ 4 SPEED reamtnonon re 4 


TT 


| 


WITH VARIABLE SPEED ADJUSTMENT. 
MAIN FEATURES 


Speed continuously variable from 29 r.p.m. to 86 r.p.m. Pre-set 
adjustable *' click-in “’ position for 78, 45, 334 and 16r.p.m. Playing old 
celebrity discs requiring speeds above 78 r.p.m. Tuning record pitch toa 
musical instrument. Correcting for mains frequency variations. 


Accurately balanced heavy precision made 
turntable eliminates Wow and Fiutter 


Unique VERTICAL EDGE-DRIVE PULLEY 
principle eliminates Rumble 


Less than | change in speed for up =z 
13%, change in Line Voltage. 


Large resilient 4-pole constant velocity 
motor 


Mode! G.L.50/4 and G.L.56 fitted with 
weight adju.ctable precision Pick-up-Arm 
with plug-in shell, incorporating the 
Superb Goldring Variable Reluctance Cartridge No. 500. 


TYPE GL50/4 Low Loading velocity operated Price £15.15.0 


Automatic Stop P.T. £6.2.10 


TYPE GL55. Without Pick-up. FITTED WITH BAND 

LOCATION DEVICE Proice £12.12.0 
P.T. £4.18.4 

TYPE GL56. Complete with Pick-up. FITTED WITH BAND 
LOCATION DEVICE Price £16,16.0 
P.T. £6.11.0 
£3.15.0 
P.T. £1.9.3 


DIAMOND STYLUS EXTRA 


Write for technical reports to— 


THE GOLDRING MANUFACTURING CO. (GT. BRITAIN) LTD. 


486/488, HIGH ROAD, 


VALRADIO 00 AC 
CONVERTE 

MAKE DICTATING 
MACHINES AND 
TAPE RECORDERS 
MOBILE 


For use toe with Record 

Changers, Radiograms, 

Electric Gramophones, Television 
Receivers, and T.V. from country house 
lighting plants. (Prices according to 


instrument.) 
ENTREES . ENTRADAS 
¥. 


As 
50 or 60 ¢/s., 30 to 300 w. 
Prices DC/AC Converters 
From €8.16.0—for Small Motors 
From €11.16.0—tor Radiograms (including 3-speed Types) 


110 v. or 230 v. AO, 


Units complete ond ready for use. VALRADIO. Write for 
descrip ive folder, WW/C. ACCEPTED AS THE STANDARD by RADIO 
MANUFACTURERS, the Trade and the Aircraft industry. 


Les rapports destinés aux chefs de service doivent Gtre rédigés d'une 
fagon bien concise—dictez-les donc dans votre voiture! 

Les convertisseurs C.C./C.A. “* VALRADIO " consentent la mobilicé aux 
machines & dicter et aux enregistreurs sur bandes 
lis peuvent également Gcre utilisés pour changeurs de disques, appareils 
combinéds, électrophones, céléviseurs, etc., partant § d’installations 
d'élecericité particuliéres 

Las reiaciones destinadas a los jefes tienen que redactarse de modo muy 
conciso—dictenias en el coche! 

Los inversores C.C./C.A. “ VALRADIO™ les prestan movilidad a las 
maquinas de dictar y alos grabadores de cinta 

También pueden utilizarse para cambiadores de discos radio-combinados, 
ramélones eléctricos, aparatos de televisién etc., aprovechando las 
netalaciones eléctricas privadas 

alists in converters since 1937. VALRADIO LIMITED. 
ELLS LANE FELTHAM . MIDDX. . Phone: Feltnam 4242/4837 
UIRIES TO: DEMANDES D'OUTRE-MER A:— 
ACION DE EXPORTAGCION HA DE PEDIRGE A: 
. MAYES . MIDOLESEX ENGLAND. 


BRO 
OVERSEAS ein 
OvODA in 

E.M.1. SUPPLIERS LTD. 


LEYTONSTONE, LONDON, E.I1I. LEYtonstone 8343-4-5 


MODEL WN’ 


DIAMETER OF COIL 10° LENGTH OF COIL 12° 
WIRE GAUGES 10 TO 30 S.W.G. PRICE <150 


AUTOMATIC AND HAND 
COIL WINDING MACHINES 


ETA TOOL CO. ticesterx, LTD 


DEPARTMENT NO. | 
ROAD, LEICESTER. Phone: 5386 


29A WELFORD 
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MINIATURE OSCILLOSCOPE 


Weight—approx. 15 Ib. Size—I34” x 8” » 54” approx. Finish—Dark Battleship Grey. 


Designed as a general-purpose instrument, the Metrovick miniature oscilloscope is particularly useful for radar servicing. 
Its ight weight and compact construction result in a portable and robust instrument designed to withstand rough use, 
so that it has now become standard equipment for the fighting services. 


SPECIFICATION 


SUPPLY: With A.C. Power Pack (CT52)—100/125 v., 200/250 v., 50/60 c/s.; 180 v., 500 c/s. With D.C. Power Pack (CT84) 
—28 volts D.C. Power consumption 50 VA approx. 


CATHODE RAY TUBE: Hard tube—2}in. diameter screen. Standard tube fitted has Green screen with medium afterglow. 
Alternative tubes can be fitted. 


TIME BASE: Free-running linear time base, paraphase amplifier and synchronising. Repetition range 10 c/s. to 40 Kc/s. Single- 
sweep linear time base with paraphase amplifier, triggered by 30-volt pulse. Repet.tion range—50 c/s. to 3,000 c/s. Sweep 
range—50 milliseconds to 3 microseconds. 


Y PLATE ATTENUATOR: Resistance attenuator, capacitance compensated. Fiat response—3 db. from D.C. to 100 ke/s 
Fixed attenuation of 14 db. (5 times). 


Y PLATE CONNECTION: Direct or series capacitor connecti>n. 
Input resistance—2.5 megohms. Input capacitance—50 pf. approx. 


Y PLATE AMPLIFIER: |. Max. gain of 38 db. (80 times) flat to 3 db from 25 c/s. to 150 Kc/s. 2. Max. gain of 28 db. (25 times) 
flat to 3 db. from 25 c/s. to | Mc/s. 


CALIBRATION: An internal supply of 50-volt peak + 10%, sine wave, at the supply or vibrator frequency. 


DELAY LINE: A delay network brought to the Y plate switch, and the displayed signal is delayed by approximately 0.5 
microseconds, having its source impedance of 75 ohms. 


RATING: Continuous operation at ambient temperatures between—32° C. and + 50° C. 


Write for leaflet 652/14-1 for technical details 


METROPOLITAN - VICKERS 


ELECTRICAL CO LTO TRAFFORD PARK MAP 


Member of the AL. group of companies 


Wrmetess Worip 


ELECTRO-MAGNETIC RELAYS?. 


to Simmomees 


Who have a range 
of 1000 NEW TYPES 


by (Matériel Technique 
industriel) 


Most models can be fitted with dust covers or hei- 
metically sealed. 
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*& Operating from | Milliwatt to 
1 Kilowatt with up to 96 change- 
overs at 10 amps. per contact. 


Range includes certain models hermetically sealed, 
all metal gas filled with glass base, and built-in ad- 
justable thermal delay. Delivery 14/21 days for most 
types 

Post Office types 3000 and 600 relays of our own manu- 
facture to specification. Guaranteed to full A.1.D. and 
1.E.M.E. standards 


Sole concessionaires for U.K. and Dominions. 


ASK ARTHURS FIRST 


Valves and C.R.T.s in great variety 
AVO METERS IN STOCK 
Avo Model 7 be 
Avo Model 8. 
COSSOR Oscilloscope Model 1035 
COSSOR Oscilloscope Model 1052 gerenage 
ADVANCE AND TAYLOR Meters always inSTOCK 
LEAK TL/10 Amplifier and “‘Point One’ TRA NSFORMERS 
Pre-Amplifier. Complete ! 
LEAK F.M. Unit with built-in Power 
Supply For power distribution and 
JASON '. M. Unit with Power Pack...... £19 7 0 ; electronic application: 


CHAPMAN F.M.8i Unie QE @ 0 


CUSTOM BUILT EQUIPMENT 
FOR INDUSTRY & RESEARCH 


Prototypes, Development, Production 


VALVE MANUALS 
Mullard | 
Osram . 
Osram Part 2... 10 
Brimar No. 6 5 
Mullard Replace 

ment Guide 2 
Arc and Science in 
Sound Reproduc- 
tion by F. H. Brit- 
tain, O.F.H 

Postage 64. extra 


peors: A 


TEMpile Bar $833, 4 and 4765 


LOUDSPEAKERS, RADIO, 
TELEVISION, RECORDERS 
AND RECORD PLAYERS OF 
LEADING MAKES 
Goods offered subject to being 
unsold and to price alteration 
@ WE WELCOME YOUR 


ENQUIRIES on Radio and 
Electrical 


pTHUR GRAY. LTO. 


GRAY HOUSE, 150-152 CHARING JROSS ROAD, LONDON, W.C.2 
Cables: TELEGRAY, LONDON 


Ranges from small electronic 
types, up to 50 kVA, ortho- 
dox and C cores. 1-Phase 
and 3-Phase Oil and Air 
Cooled Phase conversion, 
etc. Special types for Fur- 
nace and Rectifier Control. 


A.1.D. AND A.R.B. APPROVED 
Contractors to H.M. Government 
R ENQUIRIES ARE INVITED 


ANDEE -tr 


Formerly Avis & Baggs, Led 


BENNET ROAD, READING 


Telephone : READING 8240! 
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The ‘Aeraplane’ Photograph 


DEAD ON TRACK 


Rapid, accurate tuning of an aircraft's radio 


is of the greatest importance to its navigation and 
communications. For this purpose, G.E.C. Quartz Crystals are 
unexcelled in their consistency and accuracy, factors which are no less 
important with ship and shore radio equipment or wherever the 
highest standards of efficiency and reliability are 


required. 


&GE.C QUARTZ CRYSTAL UNITS 


SALFORD ELECTRICAL INSTRUMENTS, LTD., PEEL WORKS, SILK STREET, SALFORD, 3. 


LONDON OFFICE: MAGNET HOUSE, KINGSWAY, LONDON, W.C.2. TEL : TEMPLE BAR 4669 
A SUBSIDIARY OF THE GENERAL ELECTRIC CO. LTD., OF ENGLAND 
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. you will realise that Grampian high fidelity equipment 
gives you the nearest approach to “ Concert hall listening” 
in your own home. You will, for instance, appreciate the extra- 
ordinary delicacy of reproduction achieved by their new 12in. 
loudspeaker, A great deal of research and new manufacturing 
methods were necessary to produce a speaker unit with such an 


extended audio frequency coverage at such a reasonable cost 


GRAMPIAN | 
12° SPEAKER UNIT ae 2 
Type 1255/15 


Vrequeney Reaase 20-16,000 ops 
Voice Coll Diameter ifia 
Volee Coll Impedance 
Pundameuta) Resouance 0 ops 
Power Handling Capacity 10 watts 
Viuz Density; 14.500 lines per 4. om 

130,500 lines per o4. om 


15 ohms 


CYCLES PER SECOND INPUT § WATT 
RESPONSE CURVE for speaker unit 1255/15 


A specially designed reflex cabinet 
suitable for either corner or side of 
room is now available as an casy-to- 
assemble kit of parts, complete with 
grille material ready to assemble, stain 
aid polish. Although it is primarily 
intended for use with the Type 
1255/15 speaker the cabinet will give 
excellent results with other units of 
similar specifications. 


Price £11 


Full details from 


GQISZAIMNPUAIN 
REPRODUCERS LIMITED 


Makers of quality high fidelity equipment 


17 HANWORTH TRADING ESTATE, FELTHAM, MIDDLESEX 
Telephone Feltham 2657/8 


| 
| 
| 
| 
! 


FREQUENCY METERS 
23-8" up to 10,000 cycles 


DIFFERENTIAL A.C. CURRENT 
METERS 
COMPARING THE MAGNITUDE 
OF TWO CURRENTS. 
PHASE SEQUENCE INDICATORS AND 
SYNCHROSCOPES UP TO § Kc 
A Full Range of Switchboard and Portable 
Instruments 
THE ELECTRICAL INSTRUMENT 
CoO. (HILLINGTON), LTD. 
Boswell Square Industria! Estate, Hillington, 
Glasgow, S.W.2. Halfway 1166 and 2194 


HATFIELD IMPROVES EVEN ON ‘*PERFECT’’ WAVEFORM 
(With apologies to you know who) 


Even on perfect waveform! Well, it's a bit difficule when the 
distortion is as low as 0.28 of 1%, but we have managed it, and, 
even more important, with fewer components, and the oscillator 
is now complete with directions for working at 50 Kc/s or up to 
75 Ke/s 


Bias Oscillator Coils. The HATFIELD oscillator has COM- 
PLETE STABILITY, LESS THAN 0.28 of 1% distortion, R.M.S. 
output voltage 50% greater than the H.T voltage, i valve, | coil, 
simple circuit 

Sounds incredible, but ic is GUARANTEED. 

Send for copy of N.P.L. report, The HATFIELD oscillator is 
now made with output impedances to suit any Head on the market. 


TAPE RECORDISTS ! Are you Completely satisfied with your 
recordings! Bad waveform in an oscillator can cause DISTORTION 
due to intermodulation. NOISY BACKGROUND due to D.C. 
component in an asymmetrical waveform and INTERFERENCE 
with radio due to harmonics beating with incoming signal. The 
fundamental frequency cannot cause audible beats. 

COIL, complete with circuit, 10/6 post free Patent app. for 


THE " VISCOUNT " tape recorder, successor to the “ Herga ™ 
and making FULL use of the push-button facilities of che wonderful 
new Mocek K8 deck, Servo brakes, Button control of Amplifier 
roller, pads and brakes. Adjustable Azimuth and possibility of 
changing from 8.5.1. to Continental Standard. But write for 
leaflec and judge whether this is mot the best value in recorders 
at 42 guineas, or €22/2/- down and 12 monthly payments of £2/3/I, 
or £7/2/6 down and 8 monthly payments of £5/4/- 
BIAS REJECTOR COILS 
Even a small amount of bias frequency getting into the arr plifier 
can cause a lot of trouble, and nearly all cape recorders need s 
rejector coil to prevent this. 
COIL, complete with instructions, 5/6 post paid. 

MOTEK TAPE DECKS 
The famous K8 deck; twin track, two speed, with push buttons 
and SERVO braking, is a beautifully finished job at only 20 gns. 
Post tree. Or HP terms on appiication 


HATFIELD RADIO 
78 STROUD GREEN RD., LONDON. N.4 
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CORRECT FREQUENCY RESPONSE 


For speedy adjustment of transient response a 
step-function input is essential. These oscillo- 
grams show how the FURZEHILL G.425 


oscillator can be used for this purpose. 


The three waveforms show the effect of 
under, exact and over correction in a network 
fed with a true step-function from a G.425. 
The two frequencies chosen, 10 c/s and 30 ke/s, 
illustrate the facility with which both extremes 
of the audio spectrum can be examined on the 
same set-up owing to the wide coverage of 


. aoe 10 c/s 4 Ww kc/s 
the G.425. Incidentally these are unretouched reproductions 


of photograohs taken on « PURZEHILL 0-100 
oscilloscope with a type C.700 camera 


For your step-function testing use the 


FURZEHILL Type G.425 OSCILLATOR —£68.10.0 


1-4 to 30000 c/s. Rise time less than I microsec 


urzehill Laboratories Lil. 


frequency range. 
FURZEHILL LABORATORIES LTD., 57 CLARENDON ROAD, WATFORD, HERTS. TEL: GADEBROOK 4686 


MAGNETIC RECORDER 


The finest equipment ever 
designed for mobile service 


Features include : 


* Heavy duty design. 


* Highest studio fidelity. 
* Battery or mains unit operation. 
* Full accessibility for maintenance. 
* Optional built-in test equipment. 
* Fully protected for tropical use. 

* Optional Syncropulse system for film use. 


This equipment is in use by the major film and television studios, and by 
many industrial and scientific research establishments, including N.P.L., Admiralty, 
S.R.D.E., ete. 


LEEVERS-RICH EQUIPMENT LTD., 78b, Hampstead Road, London, W.W.1. us. 1481 


THE rine? ” "4 
OUT - OF - SIGH 
T/V AERIAL 


BI-SQUARE 


(Patent pending) 


WireLess Worip 


FOR BAND 
ONLY 


THE LATEST LABGEAR ACHIEVEMENT IN LOFT AERIALS 


Outstanding in design, outstanding in performance 
. yet out of sight too—the mew Labgear “ Bi- 


Square” aerial! 


Yes, here at last is a long-range 


acrial that need not be a target for wind and weather 


. nor for jown-planning criticism either ! 
** Bi-Square”’ aerial: 


these features of the 

% Stands in any loft 
much smaller than 
the ordinary Band 1 
acrial, 

¥% First-class reception 
up te 40-50 miles — 
better than any other 
indoor aerial, Gain 
approximately 12dB. 


new 


” 


* 


Note 


Delivered pre-assem- 
bled and folded-up 
neatly to under 6ft. 
long—takes only a 
few minutes to as- 
semble ready for use. 
No special mounting 
is needed, 


OUTDOOR VERSION TOO.FOR ULTRA FRINGE RECEPTION! 


Made with heavier gauge material and extra supports. 
Performance equivalent to a multi- 
vain approximately 12¢cB 


size only 5)ft 
element array 


square 


-and the WEW Spiral 


(Patent pending) 
THE FIRST PLUG-IN DUAL BAND 


T/V AERIAL! 
Neat, 
roximately 
Simply plug it into the set; 
extra fittings, no untidy 

cables or “ extras.” 


compact, 


FOR BANDS I/il! 


ee 
© inches in length 


no 


flex, 
Gives recep- 


Overall 


! 
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A NEW VALVE 
VOLTMETER 


0-l0mv, 0-100mv, 0-Iv, 0-10v, 
0-100v, RMS FSD 
FREQUENCY RESPONSE: 20c’sto! me's 
ACCURACY : + 2% 

INPUT IMPEDANCE : | MQ and 5 pul. 


SUTTON COLDFIELD ELECTRICAL ENGINEERS, 
Reddicap Trading Estate, Sutton Coldfield, SUT. 3038 & 5666 


RANGE 
Price 


£55 00 


Send for List No. Ay 


tion on both Band | and Band III 
Four versions: lL.ondon, Midlands, 
North Western and North Eastern 
Average maximum range: 10 miles 
approximately. And the Spiral 
sells for only 39/6 complete. 


Write for Details! 


Authorised distributors for Yorkshire: Northern Aerials 


Lid., 147, Park Lane, Leeds, 1 


Lahbgear Cambridge’ Limited 


CAMBRIDGE 


Telegrams 


WILLOW PLACE - 


Telephone : Cambridge 2494. 


ENG.AND 
Labgear, Cambridge 


LANGUAGE COURSES 


WITH YOUR TAPE RECORDER 


IN 30 DAYS 


15 complete Conversational lessons 


for beginners in Spanish, 
German, French, Italian and Russian. 
One Single Tape comprises a 
complete elementary course 


in any of the above languages. 


Please write for explanatory leaflet 
enclosing a stamped and addressed envelope. 


Trade enquiries are welcomed. 


TUTOR TAPE CO. 
70 BREWER STREET, LONDON, W.1 
GERrard 3376 
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EXPAND AND 


LABORATORY SALANCED. The TSL 
LORENZ LP3i2-2 is a main bass, I2in. diaxial 
speaker combined with two LPH65 electro-mag- 
netic high frequency TREBLE units permanently 
mounted coaxially across the front of the main bass 
speaker at such an angle to give full spherical 
binaural response. Aji are laboratory balanced 
and matched for perfect tone with a frequency 
range of 20 cycles to 22,500 cycles essentially level 
output. To ensure level frequency response the 
voice coils of the two treble speakers are fed through 
a specially designed crossover network which 
balances the frequency response of the three 
speakers as a combined unit 


IMPROVE ANY 


The TSL LORENZ LPH 65 is the basic treble speaker 
used in the TSL LORENZ Sound System. Round 
in shape to ensure smooth, melodious sound the 
plastic cone is fully cropicalised. Special feacures 
are the super high flux density magnet of 17,500 
gauss and non-perforated back plate. 


SOUND SYSTEM 


SPECIFICATION LP312-2 


IMPEDANCE {5 ohms; FREQUENCY RANGE 20-22,500 c/s; POWER 
RATING 25 w.; PEAK POWER RATING 40 w.; DIAMETER Bass |2) inches, 
Treble 24 inches; DEPTH Bass 74 inches Treble 2 inches; BAFFLE OPENING 


10§ inches; SPEECH COIL DIAMETER Bass 1.5 inches, Treble § inch; 
FUNDAMENTAL RESONANCE Bass 20c/s., Treble 1,600 c/s.; FLUX 
DENSITY Bass |7,500 gauss, Treble 17,500 gauss; INTERMODULATION 
PRODUCTS under 05%; CROSSOVER FREQUENCY 2,000 ¢/s; 


FINISH: Grey and biue vitreous anti-corrosion stove enamel. 
RETAIL PRICE £14.19.6 (not subject to Purchase Tax). 


Exclusively distributed to the Radio Trade & Industry throughout Great Britain and the 
mmonwealth by: 
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SUPER HIGH FIDELITY THIS YEAR 


Let your ears be your judge .. . crisp 
clear, natural roduction without coloration 
with TSL LORENZ speaker units. Ten years 
ahead in engineering and design, this speaker 
unit will enable you to design and build up a 
sound system in your own home which will 
truly add the miracle of LIFE to the magic of 
music... 


No Extra Cost. You get these extra features at 
no extra cost with every TSL LORENZ Sound 
system... Greater output and more sensitivity 
..+ heavy duty oversize speech coil... Super 
high flux magnet... ermanently flexible 
self-damped cone... Miulti-parameter cone 
fully tropicalised... Sealed in air gaps... 
built-in centralizing device for perfect gap 
alignment. 

Improve your own H.F. Sound System. For those 
devotees of high fidelity who possess bass speakers fitting one 
or more LPH65 treble units will greatly extend your range 
of super fidelity reproduction. They are, without a t, 
the most sensitive and efficient treble reproducers research has 
revealed to date. The non-perforated back plate ensures 
that the LPH65 can be used with any other speaker irrespec- 
tive of make or type without interaction taking place. 


SPECIFICATION LPH65 

HIGH FREQUENCY CONE-HORN TYPE TREBLE UNIT. 

IMPEDANCE 5.5 ohms; FREQUENCY RANGE WITH 

SUITABLE HIGH PASS FILTER CONDENSER 2,000 
22,500 c/s; POWER RATING AS A SINGLE 
UNIT 3 w.; PEAK POWER RATING AS A 
SINGLE UNIT 5 w.; DIAMETER 2) inches; 
DEPTH 2 inches; BAFFLE OPENING 24 inches 


PRICE 39/6, (including Purchase Tax). 
Ask your local retailer for full details, including Bass Reflex 


enclosures 


TECHNICAL SUPPLIERS LTD., HUDSON HOUSE, 63 GOLDHAWK RD., LONDON, W.12. SHEpherds Bush 2581/4794 


Attenuation db, 100ft. 
10 Mc/s. 
50 


100 
200 


Dimensions (inches) 


TELCON CELLULAR POLYTHENE 
INSULATED DOWNLEADS 


rH This new range of 75 ohm coaxials has been especially designed for 
the reception of Band II (FM sound 87.5 - 100 Mc/s.) and Band III 
(Television 174-216 Mc/s.). 


Centre Conductor 1/0.022 7/0.0076 1/0.029 7/0.010 

Over Cellular TELCOTHENE 0.093 ...0.093 ...0.128 ...0.128 ... 
Over Wire Braid O.117 ...0.017 ...0.182 ...0.152 ... 
Over TELECOVIN sheath 0.157 ...0.157 ...0.202 ...0.202 ... 


please ask for a copy of Publication TV5 
THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTO., TELCON WORKS, GREENWICH 6.6.10 TEL: GREENWICH 329) 
BRANCHES ; BIRMINGHAM, CARDIFF, LONDON, MANCHESTER, NEWCASTLE AND NOTTINGHAM 
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The Royal National Lifeboat Institution are 
installing V.H.F. Radio Telephones in 
Life-hoats around the coast of Great Britain 
for communication with Helicopters and 
Aircraft of the Air/Sea Rescue Service. 


After extensive trials carried out over several 

months and evaluation of all types available, equipment 
made hy British Communications Corporation has heen 
selected. A wise choice where fine performance and utmost 
reliability are vital factors. 


V.H.F. Mobile Radio Sysiems for Industry, Transport, Fire Service, Ambulances, Police Force. 


BRITISH COMMUNICATIONS CORPORATION LIMITED 
Second Way, Exhibition Grounds, Wembley, England. 


Telephone: WEMbley 1212 Telegrams : BEECEECEE 


aad at aad we an aad VW a4 PALL 


UNIVERSAL VALVE VOLTMETER 


sealed too 
Model VM 853 eb, ? ze vas 


hermetically / 


D.C. Ranges A.C. Ranges | 
Volt = 0-300 mV -1V 
Ranges- 0-1V-0-300V 0-3V - 0-100V ‘ 
Accurac , = 20% of f.s.d. I 2% of f.s.d DISC, 
Input - For the first five 20 megohms up 
to medium R.F CYLINDRICAL 


ranges, 25 meg- 
ohms on all ranges & RECTANGULAR 


On lower D.C. ranges, this instrument approaches conditions : 1 CELLS _* ee 
of an electrostaiic voltmeter and on A.C. ranges a messuring 

diode contained in an external probe, is provided. To minimize ' from 50 mAh 
the effect of the metal body uf the probe, the insulated terminal to 75 Ah ca 
head can be replaced by a spike. All-range indicator consists - P- 
of a S-inch meter fitted with knife-edge pointer and mirror 


scale Send for leaflet giving full specification 


DETAILS FROM SOLE CONCESSIONAIRES: 


BRITISH puysi(hp LABORATORIES G. A. STANLEY PALMER LTD 
Tei.: RADLETT %674-5- Maxwell House - Arundel Street Strand - London - WC2 


Radien, HERTS 
Telephone: Temple Bar 3721 /2/3 


London Stockist; M.R. Supplies Lid., 68 New Oxford Street, W.C.1. | 
dmbP3! 
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We havea wide 
and varied 
range of stock, 
including all 
the latest equip- 
ment. Come to 
Classic and 
listen and com- 
pare to your 
heart's content. 


ee | 
—— J 


anufacturers 


| High Fidelity sound reproduction systems are 
assembled from various fully-engineered, highly- 
| refined component parts, precision made by a number 


of specialist manufacturers. 

One manufacturer makes superb amplifiers; another 
specializes in loudspeakers while a third concentrates 
on pickups. You can only hear and compare these 
individual components at a firm that carries a 
comprehensive range of stock. 


Special Export Facilities 


For Hi-Fi you'll be happy to live 
with and proud to display for years 


CLASSIC ELECTRICAL CO. LTD. (HL-FIDELITY SPECIALISTS) 
352/364 LOWER ADDISCOMBE ROAD, CROYDON, SURREY 
TEL: ADDiscombe 6061/2 GRAMS: CLASSIFI, CROYDON, SURREY 


MASTER SOUND dont make them! 


WISDOM 
Recording tapes which have an abrasive 
action produce wrinkles on your head, 
thus reducing the quality of the recording. 


Mastertape has a high polish which , F 

remains so. Make sure that : | % yy 

your recordings are good and stay so “ ; Ge 
Mastertape can be used : 


— on any tape recorder. . 2 
a — \ 
M tertape 
2 Mastertap 
If your dealer has no stock, write direct to 


M.S.S. Recording Co. Ltd., Poyle Farm, Colnbrook, Bucks. Tel. Colnbrook 430 
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Youll do better 


SAFETY FIRST! 
Build these PREMIER Televisors 


... Which give complete safety to the constructor 


These Televisors use a double wound mains transformer which gives you 
complete safety from contact with the mains supply when handling the 
chassis or controls, 


we ALL CHANNELS B.B.C. &1.T.A. DESIGN No.1 


MAY BE BUILT FOR £32-7-11 SYST 


wz 5 CHANNELS B.B.C. DESIGN No. 2 


PLUS COST 
CONSOLE CABINETS with full length doors for I4in., I6in. and MAY BE BUILT FOR £27-9-4 OF CRT 
i7in, tubes PRICE £14/14 H.P. Terms: Deposit £7/7/6 and 
9 monthly payments of 18/6. CONSOLE CABINETS. Half door, BUILD IN 5S EASY STAGES FULL CONSTRUCTION 
pos advertised, still available at €12/12/- H.P. Terms DETAILS AVAILABLE. INSTRUCTION BOOK 3/6 POST 
Jeposit £6/6/- and 8 monthly payments of 18/3 
FREE INCLUDES BOTH DESIGNS. 


On above cabinets add 21/- for pkg. and carr 


The NEW "PREMIER" TAPE RECORDER 


“ finishe i 


peers eh in. TH. with the very sate typ f DEPOSIT « s montuty 


7 Twe speeds 7) and 3{in. per sec., playing time of 1 hour PAYMENTS OF £4.18.6 or 
and 2 howis. 


% Standard Tin. reels 1,200ft CASH PRICE £40 plus 21/- pke. & carr. 
% Drop-in tape loading. 
%& Positive brakes, no tape *' spilling " after braking. 
vw Fast rewind forward or reverse without removing tape. 
w One knob deck operation. 
*% Amplifier may be used for gramophone or microphon) 
purposes giving high-quality reproduction. 
Ww Superd reproduction of pre-recorded tapes. 
th Microphone compartment. 
* Complete with ree! of Scotch Boy Tape (1,200ft.), and 
spare reel. 
*% Acos type 33-2 microphone with on/off switch. 
*% Latest type Lane Mark 6 Tape Deck. 
x Dual input channels providing mixing facilities. 
we Detachadte lid and contro! cover. : 
- Goatrel panel finished in matching colours with tha tap» i SAP. Terese: @onests 
* Chtpticat speaker of the latest type Tin. » , AR... Tai 
we Magic eye recording level indicator. 


PREMIER RADIO COMPANY, 
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REMIER 


4 WATT AMPLIFIER 
sont von £4,10.0 


BUILT FOR 

Instruction Book 1/- post free. 
A steel case is now available, complete with 
engraved panel, for 15/6 extra. The amplifier 
may be supplied complete for £5/5/- plus 
pkg. and post 3/6, or fitted in case at £6 plus 
kg. and post 3/6. Engraved panel 3/6. Post 
"ree. 


Plus 2/¢ 
Pky. & Postag 


2-BAND TRF RECEIVER MAY | 


BE BUILT FOR £5.15.0 


plus pkg. & post 3/- 
3 BAND SUPERHET 
RECEIVER 


£7.19.6 mu. 


These two receivers use the latest type circuitry 
and are fitted into attractive cabinets 12in. 
6tin. « 5hin. in either walnut or ivory bakelite 
or wood Individual instruction books 1/- 
each, post free. 


MAY BE 
BUILT FOR 


Plas 3 


T.8.L. LORENZ 


SOUND SYSTEM 
Type LP 312-2 
Consists of a 12in. Unit and 
two LHP65 Treble Unite 
Co-antally placed to give the 
widest listening angle Base 
and treble Unite have 
mag netic eveteme of the 
highest efficiency, eact 
magnet having a flux density 
of 17,000 gause. 7 


response trom 20 to 
cycles. 

Leafiet available giving ful! 
details Price £14/10/6. 
HP. Terms avatiable. Post 
age end packing 7/6 extra 


ver Unit designed tor the 
7 
j 
f | 
‘ ( ifs 
. a | 


rous 
LP 5124 22/2/- plus p. & p. 1/6 
SINGLE TREBLE UNITS availiable 

Wharfedale, W.B 

Garrard, Lenco, 


20,000 


separately a¢ 30/6 cach 
pecking and postage | 
lmprove your existing Speaker 
system with thie Unit giving an 
output of 2 k/e to 2) kje + Idd 


A range of High Fidelity Ampli 
fiers, Speakers and Reoord Piayers 
the following makes in etock:- 
lek. EAR Rogers, Goodmans, 
Stentorian, Lorena, B.A.R., Collaro, 
Couno\seewur 

We «hall be only too pleased to demonstrate any 

c equipment 


207, EDGWARE RD., LONDON, W.2. 


| available at £1/19/-. 


Postage 


This | 
Speaker system gives « leve! | 


of the | 


WIRELESS WORLD 


THE NEW “WHARFEDALE” SFB/3 


3-SPEAKER 
SYSTEM 


Consists of 
Speakers 
Wi2CS_ Bronze 
10CSB, Super 
3HF and a spec- 
tal Crossover 
Unit fitted into 
a very attractive 
Cabinet, size 
Min. x 3lin 
x 12in. Weight 
60 Ib Cash 
£37/10/-, Credit 
deposit £4/14/- and 8 monthly payments of 
£4/12/3, or H.P. deposit £18/15/- and 12 
monthly payments of £1/14/9. Packing and 
carriage 21/-. 


New GOODMAN TREBLE UNIT 
THE TREBAX 


At £5/9/3 is a high 
efficiency pressure driv- 
en reproducer covering 
2,500 c.p.s. to 16 ke/s 
It makes an excellent 
2-speaker system when 
used with the Axiom 

150 Mark II at £10/15/9. A special 

Crossover Unit type X05000 is 

The complete 

system £18/4/- cash. Credit terms 

deposit £2/5/6 and 8 monthly 

ayments of £2/4/10, or H.P 

Terms deposit £9/2/- and 9 monthly 

payments of £1/2/6. Packing and 

carriage 7/6 


THE NEW TSL FM TUNER 
HIGH STABILITY MODEL 


6 Valves including Magic Eye and Power Supply 
using the latest type Gorler permeability Chait 
complete with first audio stage and preset output 
volume control. Maximum radiation less than 
10 microvolts per metre. Sensitivity better than 
5 microvolts. Cash price £17/10/- (inclusive) 
or on H.P. terms, deposit £8/15/- and 9 monthly 
payments of £1/1/8. Credit terms deposit 
£2/3/9 and 8 monthly payments of £2/3/4. 
Postage and packing 5/- extra 


Why 


‘MULLARD 
AMPLIFIER KIT 


All the components for model 510, PLUS pre- 


amplifier on one chassis (total six 
chassis pri hammer finished. May be purchased 
for £12/12/- plus pkg. & post 7/6, or pre- 
amplifier and tone control in a separate unit 
£14/14/- plus pkg. and post 7/6 


| Supplied 
| £20, or available on 


| Available 


valves) | 


ALL DRY BATTERY PORTABLE 


RADIO RECEIVER 
aur vor £7.8.0 


4 Miniature valves in a euperhet ctreult covering mediom 
and long waves HRexine-covrred cabinets i pin «x Win. » 
| Sfin., in two contrasting colours, wine with grey pane 
lastruction book 1/6 post free, which includes full con 
*ructions! details and list of priced « 


Pius 4 


Pkg. & Postage 


mponent- 


WILLIAMSON AMPLIFIER 
MAY BE Pius 7/6 
£15.15.0 


| BUILT For Pkg. & Postage 
completely 


for 
terms, 


and tested 
or Credit 


wired 
H.P 
postage and packing 10 


PRE-AMPLIFIER & TONE CONTROL UNIT: 


completely constructed, £5/5/- 
plus 2/6 packing and postage 


The most 
efficient 
BAND Ill CONVERTER available 


Inciades 2 valves plus metal rectifier utilising the latest 
ctreuit technique. Midland, North and Lone ele A 

Maine only 200/240 +., complete with powe “I 
ston le made by means of « four position ewiteh 00 
Band Ill channels Bize—Height hin Width bSjio 


Length Ajin 
Plus 2/6 


PRICE 
COMPLETE £8 . 8 . 0 phe. & carr 
Credit Terms: Deposit £1/1/4 and 8 monthly 
payments of £1/2/1, 


|AM/FM RADIOGRAM CHASSIS 
| The latest “ Dulci " Model HA 


7 Valves (iv 


cluding Mae 


ermeability 

att on FM 
A.C, maine 200 
250 volte. Cash 


AM/FM TUNER CHASSIS 
DULG! MODEL H4T (Self Powored) 


4 Waevebands. VHF. Hhort, Med. Lone GORLEE 
PM. Ust Preset output Volame Control Cash prier 
£20/17/- of on Hire purchase oF credit terme Pine packing 
aod postage 6/- extra 


Tel: Ambassador 4033 & Paddington 3271 


COMPACT GRAM AMPLIFIER 


Complete, realy Ww connect Ww any 
Type of Pick up and Speaker 
ohne) AC. Maine 20/950 volte 
Volume and tone cx 
with knobs 


Plus packing and postage 2/6 


ILLUSTRATED LIST AVAILABLE GIVING 
FULL DETAILS OF BUREAU TYPE 
CABINETS 


BARGAIN OFFER 


)DARK SCREEN FILTER IN TRIPLEX GLASS 18in 
)* lMin SUITABLE FOR ALL TUBES UP TO 17in., 
10/-. PLUS PACKING AND POSTAGE 3/-. LATEST 
TYPE RUBBER ESCUTCHEON SUITABLE FOR 
i7in, RECTANGULAR TUBES AT A SPECIAL 
) rnice OF 10/-. PLUS PACKING AND POST 1/6 
_PPPPPPP PPP PP PPS 


~~ 
Nae Ma Ne 


We carry a comprehensive stock of com- 


ponents by all teading manufacturers. 


CABINETS—PORTABLE 
Lg PCc/2 a 


Cirey Lizard Rexine ox 
6in. Clearance under 
closed Jin 
MODEL PC/2 DE LUXE 
Two colours, wine and grey, with stout for epeaker and 
ainpiiier 
Dimensions aa above 
MODEL PC/3 

Grey tAsard Ke xine covered eos 
limensions 16tin l4}in 10 fin Cyrarauce 
under tid when cloeed 6iin 

aooet PC/3 DE LUXE 
As abo ue ta Wee vate for Bpeaker and Amplifier 79/6 
Dimensions ae 
THE ABOVE CABINETS ARE COMPLETE WITH CARRY- 
ING HANDLE, FASTENERS AND PANEL 

Packing and Postage each 


Overall 


A RANGE 
AERIALS 


OF BAND } AND F.M. 
is NOW AVAILABLE 


Air spaced co-axial wire, 1/9 per yard. 


Teletron Ferrite Rod Aerials. 
Wave 69. Medium Long Wave 12/9. 


Medium 


PREMIER VARIABLE IMPEDANCE 
“ MATCHMAKER” M.0.15 OUTPUT 
TRANSFORMERS 


Designed to meet the eMectent variable 
13:1 to 
mateh any 


ABI 


demand tor an 
Output Transformer, 1! ratios trow 
contre tapped and can be 


rath 
all 
valves either single p all, Clase “A 


mw 
med t output 
Ala 

» coll oF combinatior 
) henriee ib watts audi 


PREMIER MAINS 


All primaries are 


TRANSFORMERS 


tapped for 200-290-260 ¥. maine 40-1 


15 


960-4)-550, 80 mA 
900-230-250 output 3 


PUSH-PULL OUTPUT TRANSFORMERS 
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T8.L. ELECTROSTATIC SPEAKERS 


Type LSH75 Price 12/6 
Type LSHI 20 . Price 21/- 
Type LSHoI8 Price 17/6 
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ALL GOODS OFFERED ARE NEW AND UNUSED 


HEADPHONES | sack, cords, pluge etc Size 13*10*5in, total weight VoRne? TUBES. 
Type CLR, low resistance 6/6; Type CHR, high resistance | 24ib. 72/6. Packing and carr. 5/- Guaranteed unused, full picture plus packing and carr 
12/6. he — Je Saas ee oe resie- ROA 60 WATT AMPLIFIER TYPE 4288-1. 2/-. Mu-Metal eereen for came 
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preset eryeial » in a . =e - - ~, plus pkg. and post. 3/ 550-375-0-875-560-620 v. 200 m/a.. 5 v. 3a. twice, These 
+ ye me > eriginalty designed Ser R.C.A, output 275 v. 80 m/a. in original carton with are Admiralty ratings which may be safely exceeded by 
aera operation but heaters may be rewired for 12 v o> ale. and clips. 35/- plus packing and postage 3/- so seh plus — and carr. 5/ 
tor and relays will operate on 12 ¥ : 7 . . TRA RMERS. Input 110-260 +. output 4 © 
In original carton with circuit, £3/3/-, plue packing and With vaives, in original carton kPa 0/6; R25 8/6; 13 a. and 180 ¥, .7 a., Re 4 multi tapped (70 ote. 0 
postage 3 RF 25/-. plus packing and postage 2/- each. above). May aleo be used a6 a 1 Kw auto, 110/230 y 
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100/124 Mc/s only. WITHOUT valves or crystals, £4/4/- , ve Sante ° 
y 
With valves and one crystal £7/7/- AERIAL RELAYS 
BC457A. Covers 4-5.3 Mc/s consists of Stable Heavy duty D.?.D.T. plus 8.P.8.T. ceramic tneulation 
iriving pair of 1625 valves, complete with V.F.O 12-44 v. D.C. operated. 12/6. Packing end carr. 1/6 
alibration crystal in original carton 29/6 plus packing | MICROPHONE STANDS 
and postage 3/- An herr quality, fully collapsible, stadio type floor 6: rsa, 8 ts 
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Frequency coverage 214/234 Mc/e consiete of 2 built-in | PARMEKO RE-ENTRANT P.A. SPEAKER. A twin ; 50) microamp, scaled 15/600 v., Zin. scale 
vibrator packs for operation off 2 volt accumulator, valves horn unit of amazing sensitivity handles 10 watts, # and carr. 1/6 
5-3A5, 3-185, 1-185. Complete with telescopic antenna in Bakelite moulding with weatherproof (tapped) line  6-WAY CABLE 
mast (9¢ft.) beadphones, technical manual, carrying haver transformer, 37/6 plus packing and carr. 6/- Plastic coated heavy duty jin. dia, G4. per yard 
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...now Monarch completes the 


American day! 


In many thousand homes throughout the American Continent, the Monarch 
U.A.8 four-speed automatic record changer is already a firm family favourite. 
Nightly it demonstrates its versatility and flawless fidelity—faultlessly. And it will go 


on doing so for many, many years to come! 


The Monarch’s superb performance and reliability have earned it top honours with 
leading American set makers. And in 
this traditionally hard market, 


honours are truly earned. 


Many manufacturers now instal 
WK ie Monarch exclusively, for, apart 
from its fine performance, they have 
found it tree trom profit-consuming 
after-sales problems 


Please write for U.A.8 data sheet fi 
fa 
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A high gain transistor preamplifier is described which 
uses a single OC70 in grounded emitter connection. 
The supply voltage is 250V and the load more than 
330kQ. The basic circuit arrangement is shown at ‘A’ 

Ihe preamplifier has distinct advantages over a 
thermionic valve preamplifier. First, two valves would 
be required to get comparable gain. Second, thermal 
noise is sufficiently low for it to approach that of a 
valve circuit, and the transistor preamplifier is of course 
completely free from hum and microphony. The current 
drain is low, about 0.7mA from the 250V supply 

This preamplifier has comparatively high output 
impedance and best results are obtained when it is fed 
into the high input impedance of a thermionic valve 
amplifier. It can be used with low impedance micro- 
phones, pickups and tape heads. For a nominal circuit, 
with an input voltage of 5.5mV and a gain of about 330, 
the output voltage is about 1.8V. The input impedance 
at X-X is 2000 and the output impedance at Y-Y 
is of the order of 5kQ. The frequency response depends 
to a certain extent on the source impedance. With a 
50Q source a 3dB reduction in gain is reached at 
15e/s and 12kc 

Although designed for a 250V supply voltage the 
preamplifier operates usefully with supply voltages 
down to as little as 1OOV. It can be used successfully 
with a 300/500 microphone and a 100V supply coming 
from a valve amplifier into which it feeds 

The preamplifier can be fed from the same supply as a 
valve amplifier by rearranging the circuit as at “B’. In 
the setup shown at ‘B’ one side of the output is earthed, 
whereas in ‘A’ the input and output are ‘floating’ at 
some voltage above the chassis. The input is fed between 
base and emitter through RI and C1 so that R5 does 
not contribute a.c. negative feedback but forms part of 
the load. The output in ‘A’ can be taken from between 
C2 and chassis if desired, but it then becomes slightly 
smaller than when taken from C2-C3, because R5 no 
longer forms part of the load. Although the input 
terminals in both ‘A’ and ‘B’ are ‘floating’, there should 
be no risk of hum being introduced provided the pre- 
amplifier is mounted reasonably close to the micro 
phone or pickup 

If the circuit is used in arrangement ‘A’ care must 
be taken not to short the input terminals to earth. In the 
arrangement shown at ‘B’ the current through the 
pickup or microphone will not be excessive if the input 
is accidentally shorted to earth 

High voltage gain is obtained from a transistor in the 
same way as for a pentode valve, by operating it with 
a high load and feeding from a high supply voltage. In 
both ‘A’ and ‘B’ sufficient d.c. stabilisation is provided 
by the potential divider R2-R3 and emitter resistor R5 
to ensure satisfactory operation up to an ambient 
temperature of 45°C (110°F). Besides the d.c. feedback 
provided by R2, R3 and RS, there is an a.c. feedback 
path formed by R2, RI and the source impedance, all 
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in series. Part of the a.c. voltage developed across this 
potential divider is tapped off and fed back into the base 
By including a 100Q resistor R1 in the a.c. feedback 
path, effective feedback is ensured even when the 
source impedance is very small. Apart from improving 
the frequency response and reducing distortion, the a.c. 
negative feedback decreases the input and output 
impedances. If thought desirable a.c. feedback can be 
prevented by making R2 up of two nearly equal resist- 
ances and bypassing the common point to ground by a 
suitable capacitance, of the order of 0.5uF. 

Even with a supply voltage of 250V the circuit is 
so designed that the collector to emitter voltage never 
exceeds the d.c. voltage rating of V.max 5V for the 
OC70 under the worst possible combination of condi- 
tions. The effect of resis- 
tance tolerances, supply 
tolerances, change of 
ambient temperature, 
and spread in transistor 
characteristics have all 
been considered in the 
design. In order to 
keep available the max- 
imum voltage across 
the transistor, while 
allowing a tolerance of 

10°, on the supply 
voltage, the resistor 
tolerances must be 
within + 5% to prevent 
the 5V rating from be- 
ing exceeded. High sta- 
bility resistors should 
be used. For a nominal 
circuit the collector 
current is 0.7mA and 
the coliector to emitter 
voltage approximately 
4V. An OC70 with a 
low current amplifica- 


tion factor a’ aad low pat 

leakage current I'eq) 

in grounded emitter james J Duridvon in am ortlele called 
causes the highest High Gain Transistor Amplifier,’ pub- 
- : lished in Audio, October 1955 
collector to emitter 

voltage of SV A 

transistor at the other extreme gives a collector to 
emitter voltage of about 0.8V at the maximum ambient 
temperature of 45°C, and allows an output of about 
400mV (r.m.s.). 

If resistors of + 10°% tolerance are used, the collector to 
emitter voltage should be metered to ensure that it does 
not exceed 5V. The performance is the same as for 
resistor tolerances of +5°% except that possibly less 
collector voltage swing will be available if all the resistors 
have their lowest extreme value. 
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625 Lines Again 


IN the August issue of Wireless World we printed 
an article comparing, in the simplest possible terms, 
the picture quality offered by the various television 
systems that have been adopted in different parts 
of the world. The 625-line came out rather badly 
from that comparison, the conclusion being that 
better value could be obtained for the bandwidth 
employed. Before that article was published there 
was a body of opinion strongly in favour of adopting 
the continental standards for the projected British 
colour service. Since then, enthusiasm for 625 
lines has waned notably. 

However, there are still those who consider 
the benefits of standardization outweigh other 
considerations. Among these is Sir Robert Ren 
wick, who again writes in our correspondence 
columns this month to urge the advantages of 625 


lines in the interests of the export trade. 

Is it possible to reach a compromise that will 
satisfy the requirements of standardization and at 
the same time overcome the technical shortcomings 


of the normal continental system? Such a com- 
promise might quite easily be reached by modifying 
the standard 625-line system by widening the video 
bandwidth by about 1 Mc/s. That would provide 
for a picture of sensibly equal horizontal and vertical 
definition and the slight deviation from complete 
standardization should be no great embarrassment 
to the export trade. If we are in fact to have colour 
television incompatible with the present service, can 
we do better than tentatively adopt these modified 
625-line standards? 

We say “tentatively” because these discussions 
of definition standards for colour television seem to 
become more and more unrealistic as one considers 
the other and far more pressing problems that 
have to be tackled before practical receivers can be 
produced at an economic price. These problems 
were frankly discussed at the official opening of the 
Sylvania-Thorn colour television laboratories at 
Enfield on October 3rd. The spokesman of both 
the American and British companies co-operating 
in this new enterprise expressed open dissatisfaction 
with colour techniques as they exist today, and the 
opinion was expressed that an entirely new system 
was needed. 

A new series of colour test transmissions by both 
the B.B.C and I.T.A. was announced recently, and 
it was stated that these would be on both 405 and 
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625 lines. This seems to offer an opportunity for 
trying the wide-band 625-line modification to 
which we have referred. 


Power by Radio 


THE centenary of the birth of Nikola Tesla is 
being celebrated this year in his native Yugoslavia 
and in the United States, his adopted country. 
Tesla made many important contributions to elec 
trical engineering; in radio, he is mainly remem 
bered for his attempts to transmit power by wireless. 
Looking back, it is safe to say he would have 
achieved greater success by concentrating his efforts 
on the substance of radio communication instead 
of on the shadow of power transmission. After 
more than half a century, that objective is still 
almost as far from attainment as in Tesla’s day 

But the modest power requirements of the tran- 
sistor have made us change our ideas as to what is 
worth while in the way of power transmission. 
Very opportunely coinciding with the Tesla cen- 
tenary comes an article in an American journal* 
on the use of radio-transmitted power for the 
operation of transistorized receivers, navigational 
aids and other electronic equipment. Though 
important practical applications of the idea do 
not readily come to mind, it is of some academic 
interest. 

For its simplest application “free power”, as 
Dr. Hollmann calls it, is obtained by rectifying the 
carrier of a nearby broadcasting station with a 
crystal diode. The rectified and filtered output is 
then fed to transistors, which amplify and detect 
the signals of more distant stations. 

A still more intriguing possibility is to make the 
wanted station supply the power for amplifying its 
own signals. At first sight that sounds impossible, 
but Dr. Hollmann claims that a receiver working in 
that way does in fact give a performance superior 
to that of a plain non-amplifying crystal set. The 
explanation he gives is that the plain crystal 
receiver derives its output power from the modula- 
tion envelope only; the carrier energy is wasted. 
In the amplifying receiver, on the other hand, the 
carrier is rectified to provide power for the 
amplifier, and so a greater output is obtainable. 


“Pree Power Receivers” by H. E. Hollmann; 
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Personal Paging 
System 


SELECTIVE INDUCTION METHOD 


a he 

| HE advantages offered by wransistors in the 
design of small, lightweight equipment of low power 
consumption are particularly well emphasized by 
the new selective paging system recently installed 
at St. Thomas’s Hospital, London. Here each 
member of the staff on call is equipped with a small 
transistor “receiver” which clips into a top pocket 
like a fountain pen (Fig. | It measures 5jin long 
by lin diameter and weighs only Soz. The current 
consumption from the 1-35-V mercury cell is only 
0-5mA in the quiescent condition (the receiver being 
permanently switched on) and 3mA when a call is 
being received, and this is reckoned to give a cell 
life of over two months. 

Developed by Multitone in collaboration with 
St. Thomas’s, the paging system works on the mag 
netic induction principle. A single loop of wir 
round the building carries audio frequency signal 
from a 70-watt amplifier and the magnetic field s 
generated is picked up in each “receiver” by a 
small coil with a laminated core (see Fig. 2). The 
system is made selective by assigning to each 
“receiver” a particular audio frequency which 1s 
transmitted as a call signal. There are 56 of these 
frequencies available altogether, in the range of 
2-15 kc/s, and each “receiver” selects its own fre 
quency by means of a high-Q tuned circuit. Recep- 
tion of the call signal changes the bias of a local 
transistor a.f. oscillator, which emits an audible 


Fig. | The “ receiver"’ 
into a top pocket 


clipped 


Fig. 2 


Interior views of the receiver with 
the tubular housing removed 
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1,000-c/s note through a miniature telephone ear- 
piece in the “cap” of the “fountain pen.” 

In the transmitting equipment (Fig. 3) each cali 
frequency is selected by pressing a combination of 
buttons. This operation also causes the signal to 
be automatically coded, by a gating pulse generator, 
into a pattern of marks and spaces which means 
something to the recipient at the other end when 
he hears the resulting bursts of 1,000-c/s tone. 
The duration of the call signal is also determined 
automatically. Usually the code signal means “go 
to the nearest telephone to receive a message.” The 
equipment is, however, capable of conveying speech 
signals in addition to the code signals Here, a code 
signal is transmitted first which means “ prepare 
to receive speech.” The recipient then presses a 
button on the side of the “pen,” which puts the 
high-Q selector circuit out of action (and also the 
1,000-c/s oscillator), and he places the instrument 
near to his ear. 

At the transmitter a “speech” key is operated 
which takes out of circuit the pulse generator pro- 
ducing the code sequences and switches in a crystal 
microphone and amplifier. The tendency for the 
speech signals (which, of course, cover a wide band) 
to trigger the selector tuned circuits of other 
“receivers” is avoided by transmitting the speech 


Fig. 3. The transmitting equipment and 


PICK-UP 
Coll | 
a 


MERCUGY 
CELL 


—————al 


WIRELESS WORLD, NOVEMBER 1956 


on lower power. This occurs automatically because 
the loop is tuned for the individual code signal 
frequencies but not for speech. 

The construction of the “fountain pen” receiver 
can be seen from Fig. 2. At the bottom end is 
the mercury cell, then the pick-up coil and the 
3-stage transistor circuit which amplifies the 


induced currents. Transformer coupling is used 
between stages and all components are miniature 
types except the trimmer capacitor for tuning the 
high-Q selector circuit. The coil for this tuned 
circuit is enclosed in a ferrite “pot” core, built 
into the “cap” of the “fountain pen,” and has 
a Q of about 30. 


“A Restrictive Practice?” 


UNDER this heading in our January, 1954, issue we 
announced that the question of the supply of valves and 
cathode-ray tubes was to come under the scrutiny of the 
Monopolies and Restrictive Practices Commission. It 
was stated in the official communiqué that the Commis 
sion was to “report about both the facts of the matter, 
and their bearing on the public interest.” 

In August this year, however, it was announced that 
the Commission’s findings “are now to be a factual 
report only.” All such reports must, of course, be 
factual, but the significance of this phrase is that it will 
describe the industry’s arrangements, bur will not give 
any views on whether or not they are in the public 
interest. 

The report was received by the Board of Trade on 
September 17th, and “ will be published in due course.” 

On October 4th the British Radio Valve Manufac- 
turers’ Association (B.V.A.)* issued a statement, which 
we quote in full below, announcing changes in the con- 
stitution and trading practices of the Association having 
effect from September Ist. 

“It will be known that the Association abandoned 
its “stop list’ and allied provisions some years ago and 
it has now discontinued all arrangements for collective 
resale price maintenance on the part of the manufac- 
turers, This has been made necessary by the Restrictive 


* Members of the B.V.A. are: Cossor, Edison-Swan, Ever 


Ready, Ferranti, G.E.C., Marconiphone, Mullard, Philips and 
S 


Continuity of 
Bridging the Gap Between Mains Failure 


IN all essential services normally dependent on power 
from the public electricity supply, it is customary 
to have a standby source available for use in case of 
failure of the mains. This may be a bank of storage 
batteries or an auxiliary generating 
plant, but in either case there will 
be a break in the supply while auto- 
matic changeover’ switches are 
tripped or the engine is started and 
run up to speed, 
To overcome these difficulties a 
motor-generator power plant 
developed by Standard Telephones 
and Cables in conjunction with Pela- 
pone Engines, Ltd., of Derby, incor- 
porates a heavy flywheel which stores 
enough kinetic energy not only to 
start a standby diesel engine but also 
to drive the loaded a.c. generator 


‘No break*’ power plant for tele- 
communication systems. Rated out- 
put 5SkKVA. 


WIRELESS WORLD, NOVEMBER 1956 


Trade Practices Act which, in effect, prohib ts this 
ractice. It will in future be for each individual manu 
acturer to maintain the prices of his own valves and 

tubes if he so desires. 

“ Hitherto ‘ B.V.A. Prices’ have been fixed by agree 
ment of all manufacturers who are members of the 
Association. This policy has also been abandoned 
From knowledge of the structure of the industry, 
however, and in view of the present period of recession 
with continually rising costs, it will be appreciated that 
although prices are no longer to be fixed by agreement 
it does not follow that the prices of comparable valves 
and tubes will necessarily vary between one manufac 
turer and another in the immediate future 

“In coming to the decision to abandon collective fix 
ing of prices, the Association has had in mind that if 
this practice were to be continued it would in all proba 
bility have to be justified in the very near future before 
the Restrictive Trade Practices Court in the light of 
the narrow economic criteria set out in the Act, The 
practice of fixing prices by agreement is not in the 
present state of the industry of the same degree of im 
portance as it has been in the past or as it may well be 
in the future. 

“Apart from the foregoing the Association is con 
tinuing its general policy in the interests of the public, 
the trade and the industry itself, including its vast field 
of technical collaboration between the manufacturers 
with the Services and in international fields.” 


Power Supply 


and the Connection of an Auxiliary Source 


until the engine has developed full power. A magnetic 

ally operated clutch between flywheel and engine 
is arranged to engage when the external power supply 
is interrupted 
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I.T.A, Progress 


THE fourth LT.A. transmitter (on Emley Moor, 
near Huddersfield, Yorks.) opens on November 3rd 

within 14 months of the opening of the Authority’s 
first station, 

It will use a directional aerial, vertically polarized, 
with an e.r.p. varying from 10 to 200kW—the flat 
side of the polar diagram being towards the Pen- 
nines to avoid undue overlapping of the service areas 
of the two northern transmitters. It will operate in 
Channel 10 (199.75 Mc/s vision, 196.25 Mc/s sound). 

It is hoped that it will be possible to transmit trade 
tests on high power for about a week before pro- 
grammes begin. The present low-power pilot trans- 
missions will continue to be broadcast daily, except 
on Sundays, until then. 


V HE. Receiver Response 


READERS in south-east England interested in 
knowing the frequency response of their v.h.f. sound 
receivers will be pleased to learn that the B.B.C. has 
introduced standard-frequency test transmissions 
from Wrotham. They are being radiated each 
Thursday afternoon from 4.45 until 5.10 by the 
Third Programme transmitter (91.3 Mc/s). The 
B.B.C. hopes to maintain the level of tone accuracy 
within about +14dB after allowing for 50-usec pre- 
emphasis and de-emphasis. The depth of modula- 
tion, excluding pre-emphasis, is 30 per cent, with 
the exception of the frequency marked with an 
asterisk which is 100 per cent, 

The schedule is : —1645-1646, plain carrier; 1646- 
1648 lkc/s*; 1648-1650, lkc/s; 1650-1653, half- 
minute transmissions of each of the following 
frequencies 50, 100, 440, 1,000, 5,000 and 10,000 c/s; 
1653-1703, plain carrier; 1703-1710, as from 1646- 
1653. 


B.S.R.A. Show 


THE 1957 convention and exhibition of the British 
Sound Recording Association will be held in the 
autumn (September 20th-22nd), instead of in the 
spring as in previous years, and will again be at the 
Waldorf Hotel, Aldwych, London, W.C.2. 

The Exhibition, which will be similar in general 
character to the eight previous shows organized by 
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the Association, will emphasize the technical and 
engineering aspect of the equipment to be shown. 

In addition to providing individual demonstration 
rooms for exhibitors, there will also be a communal 
demonstration hall, 


‘“* Importing an Instrument” 


SINCE the publication of A. J. Reynolds’ article 
under this heading in the October issue the Board 
of Trade has issued a revised form of application for 
the Duty Free Licence, which makes that part of the 
article referring to these licences meaningless. 

The new form is in effect designed to make life 
so difficult for the applicant that he gives up the 
struggle and pays the duty. Question 8, for example, 
asks for copies of all correspondence with U.K 
manufacturers during the search for an alternative. 

Question 9 asks for the precise grounds on which 
exemption from duty is claimed, and, if superiority 
of performance is claimed, demands supporting evi- 
dence (in duplicate!) which “ may be referred to the 
British manufacturers for their observations.” 

The new official attitude goes so far as to refuse 
duty-free importation of spares for instruments 
already in the country (and imported duty free) if a 
“similar” British instrument is now available. 


PERSONALITIES 


Sir Stanley Angwin, K.B.E., has retired from the 
chairmanship of the Commonwealth Telecommunica- 
tions Board which he has held since 1951, and was 
succeeded on October Ist by Sir Ben Barnett, K.B.E., 
who recently retired from the Post Office where he 
was deputy director-general. Sir Stanley, who is 73, 
was Post Office engineer-in-chief from 1939 until his 
resignation in 1946 on his appointment as chairman of 
Cable and Wireless, which he relinquished on joining 
the Commonwealth Telecommunications Board. He 
was chairman of the Radio Research Board from 1947 
to 1952 and a year later was awarded the Faraday Medal 
by the L.E.E. 

Sir Lawrence Bragg, F.R.S., a director of the Davy 
Faraday Laboratory of the Royal Institution, will give 
the third Clerk Maxwell memorial lecture during the 
1957 convention on “ Electronics in Automation” being 
organized by the Brit.I.R.E. The lecture will be given 
on the first day of the convention, June 27th, in the 
Cavendish Laboratory, Cambridge. 
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In recognition of “his contributions to the advance- 
ment of radio science, and in particular for his long 
series of notable editorial articles in Wireless Engineer,” 
Professor G. W. O. Howe, D.Sc., LL.D., Wh.Sch., 
M.LE.E., has been elected an honorary member of the 
British Institution of Radio Engineers. Having been 
professor of electrical engineering at Glasgow University 
for 25 years (1921-1946), it is fitting that the proposal 
for his election should come from the Scottish section 
of the institution. He becomes the 15th honorary 
member of the institution, and the fourth elected since 
the end of the war. 


Dr. Balth. van der Pol is due to retire from the 
directorship of the International Radio Consultative 
Committee at the end of the year. At the recent 
C.C.1.R. plenary assembly in Warsaw, Ernest Metzler, 
head of the radio section of the Swiss P.T.T., was 
elected to succeed him. Dr. van der Pol was appointed 
director of the C.C.LR. in 1948, and his term of office 
was extended by two years to cover the recent plenary 
assembly. In 1953 he was awarded the Valdemar 
Poulsen gold medal by the Danish Academy of Tech- 
nical Sciences for his work on the propagation of radio 
waves both in theory and practice. Prior to joining 
the C.C.LR. he was a member of the board of the 
Physics Laboratory of the Philips organization in 
Eindhoven, Holland. 


H. E. M. Barlow, B.Sc.(Eng.), Ph.D., M.LE.E., 
Pender Professor of Electrical Engineering at University 
College, London, has joined the editorial advisory board 
of our sister journal Wireless Engineer. Professor 
Barlow has been a member of the academic staff of 
the Faculty of Engineering, University College, since 
1925. He joined the Telecommunications Research 
Establishment in 1939, and in 1943 was appointed 
superintendent of the radio department at R.AE., 
Farnborough. 


“For their work in originating and developing the 
Decca Navigator System” William J. O’Brien and 
Harvey F. Schwarz have jointly been awarded the Gold 
Medal of the Institute of Navigation. Mr. O’Brien 
onceived the system of hyperbolic phase-comparison 
navigation in the United States in 1938, and with the 
help of Mr. Schwarz, then of the Decca Record Com- 
pany, arranged for demonstrations in this country which 
ulminated in its operational use as a mine-sweeping 
aid in the D-Day landings. There are now Decca 
thains covering the whole of the British Isles and 
most of the Western European seaboard. 


O. W. Humphreys, B.Sc., F.Inst.P., M.LE.E., director 
of the G.E.C. Research Laboratories, Wembley, has 
been elected president of the Institute of Physics. He 
has been a vice-president since 1952 and has been chair- 
man of the International Special Committee on Radio 
Interference (C.1.S.P.R.) for the past three years. 


A. Jj. Brunker, B.Sc.(Eng.), AC.G1, D.LC., 
A.M.LEE., chief engineer of E. K. Cole, Limited, 
which he joined in 1947, has been appointed an execu- 
tive director of the company. Before joining Ekco he 
was at the Ministry of Supply where for several years 
he held the post of deputy director, radio production. 
Mr. Brunker is also a director and general manager of 
Ekco Electronics, Limited. 


A. Berkovitch has been appointed manager of 
Philips’ car radio department in place of A. F. D. 
Knight, who has now taken up another appointment 
within the company’s television and radio division. Mr 
Berkovitch, who was with Philips for a short time before 
the war, was for nine years in charge of telecommunica- 
tions and transport with the International Police Force 
in Trieste. 

J. M. Bedford, A.M.Brit.I.R.E., until recently chief 
engineer of the radio section of Igranic, Ltd., has joined 
he research and developing department of Parmeko, 
Ltd., manufacturers of transformers, transductors and 
magnetic amplifiers. 
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T. C. Isaac, who joined Ambassador Radio and Tele 
vision, Limited, as chief engineer in 1953, has been 
appointed technical director of the company. Before 
joining Ambassador he was chief engineer of Mains 
Radio-Gramophones, of Bradford, the manufacturing 
company for Radio Rentals, Limited. K. H. Yandell, 
who joined Ambassador this year, has also been 
appointed to the board as sales director. He has pre- 
viously been with Philco, Regentone and R.G.D. 


C. G. Allen, who has been with McMichael Radio 
for over 33 years, has ceased to be a director and sales 
manager of the company. He hopes to retain a con 
nection with the radio industry. 


OUR AUTHORS 


H. de Laistre Banting, who writes on the design of 
multi-standard television receivers in this issue, has 
been in charge of the television department of the 
Société Belge de Télécommunications in Brussels since 
1954 where he has been concerned with the develop 
ment of receivers for the Benelux countries. Before 
going to Belgium he was for several years in the 
research department of Murphy Radio, having pre 
viously been with Bush Radio which he joined in 1941 


J. D. Smith, author of the article on recording 
characteristics, graduated in 1950 at Bristol University 
with second class honours in physics. After two years 
graduate apprenticeship with the General Electric 
Company at their radio and television works, he joined 
the staff of the company’s applied electronics labora 
tories, His interest in sound reproduction is purely a 
leisure-time pursuit. 


P. Tharma, who describes a transistor receiver in 
this issue, joined the transistor section of Mullard’s 
valve measurement and applications laboratory last 
year. He was educated at Ceylon Technical College 
where he received a B.Sc. honours degree in enginecring 
in the external examination of the University of 
London. On coming to this country he received his 
telecommunications training with the G.P.O 


OBITUARY 


As a result of a motoring accident, Roland Harris 
Dunn, B.Sc., A.M.1.E.E., head of an advanced develop 
ment section of the Telephone Division of Standard 
Telephones and Cables, died on September 7th at the 
age of 49. After graduating at Manchester University 
he was for a short while with B.I. Callender’s Cables 
before joining the engineering staff of S.T.C. in 1930 
In recent years he has specialized in various branches 
of electronics with particular reference to telemetering 


Maurice C. Jones, A.M.I.E.E., general manager of 
Gardners Radio Limited, of Somerford, Christchurch, 
Hants, for the past ten years, died in August aged 
thirty-nine. Before joining Gardners he was in the 
Telecommunications Research Establishment at Lang 
ton Matravers and later at Malvern. 


IN BRIEF 


As was anticipated, television licences reached the 


six million mark during August. The month’s increase 
was 64,820, bringing the total at the end of the year 
to 6,044,330. The total number of sound receiving 
licences at the end of the year was 8,038,062, including 
307,082 for car radio, The overall total of broadcast 
receiving licences current in the United Kingdom at 
the end of August was, therefore, 14,389,474. 


The date of the Radio Industry Council’s proposed 
Scottish Radio Show has been announced, It will be 
held at the Kelvin Hall, Glasgow, from May 22nd to 
June Ist next year. Although this is the first show to 
be organized in Scotland by manufacturers since 1935, 
the Scottish Radio Retailers’ Association has held two 
Glasgow shows since the war 
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An electronic instruments exhibition is being staged 
by E.M.I1, Electronics, Ltd., at the Royal Hotel, Woburn 
Place, London, W.C.1, from November 28th to 30th 
In addition to some one hundred instruments being 
shown and demonstrated, it is also proposed to show 
computers for machine tool control in operation. The 
exhibition will be open from 10 a.m. to 6 p.m., and 
admission is by ticket obtainable free on written applica- 
tion to E.M.1. Electronics, Ltd., Hayes, Middlesex 


Membership of the Brit. LR.E, increased during the 
year ended March 3lst by 310, bringing the total to 
5,392 


The R.L.C, panel of judges, on which Arthur Clark 
son (G.E.C.) recently replaced W. M, York (E. K. Cole), 
is considering articles already submitted for the 1956 
premiums for technical writing. Articles should be 
submitted to the R.ILC., 59, Russell Square, London, 
W.C.1, before December 31st 


A short course of evening lectures on the microwave 
behaviour of ferrites begins on October 16th, at Sir 
John Cass College, Jewry Street, Aldgate, London, 
E.C.3. The fee for those residing in the administrative 
county of London is £1 


Two courses on transistors have been organized by 
the Borough Polytechnic, Borough Road, London, S.E.1 
The first, covering basic principles, began on October 
9th, and the second, on special applications, begins on 


January 15th. The lectures will be given in the after- 
noon and repeated in the evening. The fee for each 
ten-lecture course is 25s 


Demonstrations of “hi-fi” equipment and stereo- 
phonic tapes are being given by Classic Electrical Co., 
Ltd., at the Croydon Civic Hall on November 26th and 
27th. On the first day demonstrations will be given 
from 1.0-2.0, 6.30-8.0 and 8.30-10.30, and on the 
second day in the evening only 


S.1.M.A. Officers.—At this year’s annual general meet 
ing of the Scientific Instrument Manufacturers’ Asso- 
ciation, G. A. Whipple, M.A., M.LE.E., F.Inst.P., 
chairman and managing director of Hilger and Watts, 
was installed as president. P, Goudime, of Electronic 
Instruments, was elected vice-president and the follow- 
ing as new members of the council: F. W. Dawe (Dawe 
Instruments), P. J, Ellis, O.B.E, (Pullin), J. M. Furnival, 
M.B.E, (Marconi Instruments), D. F. Newstead (Rank 
Precision Industries), J. A. Stafford (Taylor, Taylor and 
Hobson), W. H. Storey (Unicam Instruments) and N 
rrepte (Griffin and George). 
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PRODUCTION LINE at Ferronti’s 
new Manchester works where 
Pegasus (shown here) and Mercury 
computers are being manufactured 
in quantity. 


London Computer Group 
has been formed to enable 
people with different profes- 
sional interests to examine, 
through study groups, com- 
mon problems in computer 
use. Membership is open to 
anyone with an interest in 
computers. The joint honor- 
ary secretaries are at 19A, 
Coleman Street, London, 
E.C.2 (Tel.: Monarch 7822) 


T.E.M.A.—The annual report of the Telecommuni 
cation Engineering and Manufacturing Association, of 
which H. Faulkner is director, deals largely with Post 
Office matters: of policy and development as they affect 
the telecommunications manufacturing industry. In the 
section dealing with education and training in the in 
dustry it is announced that the Association is preparing 
a careers handbook for publication later this year. 


Amateur Exam. Results.—Of the 518 candidates who 
sat for the radio amateurs’ examination conducted by 
the City and Guilds of London Institute in May, 458 
(88.4 per cent) were successful. Four of the candidates 
were blind and two bedridden; for these special arrange 
ments were made for the tests to be taken at home, 


Instruments—measurement and control—and _ com- 
ponents associated with them are classified under some 
2,000 headings in the buyers’ guide section of the 1956 
edition of “The Instrument Directory” issued by 
Instrument Practice. The 244-page directory includes 
lists of manufacturers, trade names and _ industrial 
associations 


The annual report of the Institute of Physics records 
that during the past year the membership increased to 
over 5,000 The Institute’s recently established 
graduateship examination was taken in four centres by 
54 candidates, of whom only 11 passed 


BUSINESS NOTES 

The Mervac Printer, an exposing unit produced by 
Grant Production Company (4, Rathbone Place, Oxford 
Street, London, W.1), can be used in a dual réle in the 
production of printed circuits. It can produce the film 
negative from the original wiring diagram, and also 
print the circuit on the copper laminate. The company 
also provides a service for the production of printed 
circuits to manufacturers’ requirements. 


Webcor (Great Britain), Ltd., formed last year as a 
subsidiary of the American Webster-Chicago Corpora- 
tion to market in this country record players and 
receivers, has temporarily suspended operations. 
Enquiries should be sent to Belcher (Radio Services), 
Ltd., 59, Windsor Road, Slough, Bucks. (Tel.: Slough 
24501. 

The resistance wire Evanohm, to which “ Diallist ” 
referred in September, is of American origin but is 


obtainable in this country from Gilby-Brunton, Ltd., 
47, Whitehall, London, S.W.1 
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A 34-acre site has been chosen at Harlow, Essex, for 
the erection of a group of buildings to accommodate the 
recently-formed Siemens-Ediswan Research Laborator es 
of which Dr. G, W. Sutton is director. Until the new 
buildings are occupied, laboratory space is being provided 
at the companies’ works at Brimsdown, Woolwich and 
Blackheath 


Sound reinforcement equipment and multi-language 
interpretation facilities were provided by Tannoy for 
each of the 235 seats at the recent Suez Conference in 
Lancaster House, London. 


The Ekco portable television receiver, which also 
incorporates v.h.f. sound, is being installed in the 
chauffeur-driven cars operated by Daimler Hire, 
Limited, London. Owing to the screening of the car’s 
metal body and the limitation of space in the car, the 
receiver’s telescopic built-in aerial has been replaced 
by one mounted externally. The screen can be seen 
only in the rear compartment. 


Communal television aerial systems have now been 
installed in several Devon towns and at Sheringham, 
Norfolk, by J. S. Fielden, Limited. Work on other 
systems for the West Country, Lancashire and Cum 
berland is due to start this year. 

Several radio applications of “ Stick-a-seal” self 
adhesive polyurethane foam are suggested by the 
suppliers, Sealdraught, Limited, of Chandos House, 
Buckingham Gate, London, S.W.1. Among them, 
loudspeaker mounting and sealing for glass panels of 
television sets. The material is available in three 
standard thicknesses (1/8th, 3/16th and } inch) and a 
variety of widths up to 19 inches. 


The production of Ardente hearing aids and miniature 
components has been transferred to the company’s new 
factory at 8-12, Minerva Road, North Acton, London, 
N.W.10. (Tel.: Elgar 3923.) 

Bel Sound Products Company, of Marlborough Yard, 
London, N.19, announce that they can supply p.t.f.c 
machined from rod to any shape. 


Welwyn Electrical Laboratories, Limited, component 
manufacturers of Bedlington, Northumberland, are now 
making thermistors. 


The new offices and enlarged factory of Partridge 
Transformers, Limited, at Roebuck Road, Tolworth, 
Surrey, were recently opened by Mrs. V. R. Partridge, 
widow of the founder of the company. 


Willesden Transformer Company, Limited, are now 
occupying a further 15,000 square feet at their new 
factory at Manor Park Road, Harlesden, London, 
N.W.10. (Tel.: Elgar 5445.) 

Direct TV Replacements, of 134-136, Lewisham Way, 
New Cross, London, S.E.14, have been appointed 
distributors of Pinnacle valves 


Philips’ new north-west regional headquarters at 20, 
Cannon Street, Manchester, include a specially-designed 
demonstration room where it is planned to hold regular 
gramophone recitals. 


EXPORT NEWS 


Communications equipment, including transmitters, 
receivers, aerials, power plant and ancillary gear, for 
Iran’s Police Forces is to be installed by Redifon, 
Limited. The contract, valued at nearly £500,000, also 
calls for the setting up of a radio training school 


Loudspeaker Units.—The first consignment of Good 
mans’ recently-introduced “pressure” units—Trebax 
and Midax—was shipped to the United States at the 
end of August 


It was stated in a note on television receivers for 
Bangkok in this section last month that the 625-line 
standard was employed. Although this was originally 
adopted Thailand now operates on American standards 
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A report on the market for sound and television 
receivers in Italy has been prepared by the Export 
Services Branch of the Board of Trade. It concludes 
“If United Kingdom manufacturers wish to arrest the 
decline in their position and fight back against the com- 
manding position gained by Germany in the last four 
years they will need to undertake aggressive sales pub 
licity and offer, at competitive prices, sets that incor 
porate all the gadgets that have become virtually 
standard in Continental sets and pay particular atten- 
tion to the rising popularity of f.m.” 


British manufacturers of domestic and marine radio 
equipment may be interested to know that Gough In 
dustries Inc., a leading firm of wholesalers and distri 
butors, of 819, East First Street, Los Angeles, has 
approached the British Consulate General with a pro 
posal to help firms to sell their products in Southern 
California, Arizona, Nevada, Utah and Hawaii. The 
plan is that the company would receive samples and 
arrange for them to be exhibited to selected distributors 
within the Gough organization. 


Electronic Equipment.—Feedback Control, Inc., 899, 
Main Street, Waltham, Mass., U.S.A., would like to 
represent United Kingdom manufacturers of electronic 
(other than communications) equipment who are not 
already represented in the U.S.A. They would act as 
representatives and/or a servicing organization through 
out the United States 


Television Receivers.—Tebag AG., Lavaterstrasse 
66 (Postfach), Zurich 27, Switzerland, are interested in 
representing United Kingdom manufacturers of tele 
vision sets. The Swiss standards are 625 lines, nega 
tive vision modulation and f.m. sound 


Radiogramophones.—The Pentron Corporation, 777, 
S. Tripp Avenue, Chicago 24, Illinois, U.S.A., is 
interested in distributing good quality radiogramo 
phones manufactured by British firms, They should 
cover the m.w. band as well as v.h.f./f.m 


CONTROL ROOM in the mobile studio recently brought 
into service by the B.B.C. for outside sound broadcasts 
Provision is made for recording and reproducing pro- 
grammes and sound effects, and a receiver is installed to 


pick up transmissions from commentators equipped 
with walkie-talkies. Two Mullard transmitter-receivers 
are provided for linking the studio to the nearest B.B.C 
centre when Post Office lines are not available 


Disc Recording Characteristics 


STANDARDIZATION AT LAST ? 


By Jj. D. SMITH, B.Sc. 


r 

Raines has in the past been much controversy 
over the subject of recording characteristics. 
Numerous writers have quoted characteristics, often 
with considerable divergencies of opinion. Indeed 
the very mention of “recording characteristic” has 
been sufficient to unleash a spate of correspondence 
in the technical Press. In view of this it is very sur- 
prising that the revised British Standard 1928:1955*, 
issued over a year ago, has provoked almost no com- 
ment other than brief notices of its existence. Can it 
be that the new Standard settles once and for all 
every possible argument on the subject, or is the 
recording-characteristic-conscious section of the 
public largely unaware of its existence? Be this as 
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monitor chain consisting of amplifier, loudspeaker 
and listening room, it has the balance and quality 
that the manufacturer desires: presumably a sub- 
jective judgment. To prevent adjacent grooves from 
overlapping at low frequencies, and to improve 
signal/noise ratio at high frequencies, this electrical 
signal is equalized to a known recording character- 
istic before being fed to the cutting head. During 
replay the output from the pickup is fed via an equa- 
lizer having a response which is the inverse of the 
recording characteristic, so that, save for any deficien- 
cies in the system, the signal at B will be a replica of 
that at A. Then, if the same monitor chain as before 
were connected to B, the sound would be exactly as 
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it may, it is perhaps worth while to examine this 
new characteristic, in view of the fact that the 
specification or its equivalent is now being adopted 
by many record manufacturers in this country and 
abroad. 

Limitations of Standardization.—B.S. 1928 covers 
most aspects of recording and reproducing gramo- 
phone records and transcription recordings on discs 
Speeds of rotation and various dimensional features 
of discs and reproducing equipment are specified. 
This much is relatively straightforward but the 
question of standardizing recording characteristics 
is very much more involved as the committee respon- 
sible for the Standard have been at pains to point 
out in an appendix 

The nature of these difficulties becomes apparent 
on examining Fig. 1, in which a complete recording 
and reproducing system is shown schematically. 
The studio equalizer is adjusted to compensate for 
studio and microphone deficiencies and to obtain 
the desired balance between high and low frequen- 
cies. The electrical signal at point A is then such 
that when reproduced by means of a specified 


* British Standard 1928 1955 ‘Gramophone Records 
Transcription Disk Recordings and Disk Reproducing +" : 
Revised May, 1955. Obtainable from British Standards Institution 
), Park Street, London 
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Fig. 2. General form of standard recording characteristic. 


the manufacturer intended. In practice the signal at 
B is reproduced by a different system, usually incor- 
porating yet another equalizer, the “tone controls,” 
by which the listener introduces his personal prefer- 
ences. The sound as finally reproduced may, there- 
fore, differ from what the manufacturer had intended, 
but it does so in a manner determined by the listener. 

Now if a second manufacturer were to make a 
record of the same performance he would, in general, 
use a different monitor system and would equalize 
to produce a balance which he regarded as satis- 
factory The signal at A would, therefore, differ 
from that produced by the first manufacturer at that 
point. The same is true of the replayed signal at 
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TABLE 1. 


| Time constant Coarse groove Fine groove 


| Treble rise t, 
Bass fall le 
Bass rise fg 


75 usec 
318 usec 
3180 usec 


50 psec 
450 psec 
3180 usec 


B, provided that matched recording and replay 
characteristics be used (though not necessarily 
similar to those used in the first case). This signal 
at B would have to be reproduced by the second 
manufacturer’s monitor system in order to obtain 
the sound as intended by him. 

Thus the whole picture becomes somewhat con- 
fused and ali that standardization can do at present 
is to specify recording and replay characteristics 
which could be adopted by all manufacturers. This 
ensures that the listener can with certainty obtain 
at point B in his reproducing chain the electrical 
signal intended by the manufacturer. This the 
British Standard does and no more. Having done 
this there are still the differences between the 


Fig. 3. Basic passive networks comprising a replay equalizer. 


“ne 


I 


Fig. 4. Equalizer employing negative feedback. The 
sistor Ry (shown dotted) is normally omitted, but may | 
included if necessary to limit the low-frequency boo 


various manufacturers’ monitor systems: as pointed 
out in the Standard, it would be highly desirable 
to standardize these but at present this is impractic- 
able. The manufacturer’s 
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of balance and so forth 
must be regarded as part 
of the actual performance 
' and as such may not be 
Repo subjected to standardiza- 
i+an ft; tion; the same is true of 
adjustments made by the 
listener. 
The above discussion 
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seems to suggest that 
there are still many loop- 
holes in the Standard. 
There is perhaps some 
truth in this but never- 
theless it is a great step 
forward to have two 
characteristics, one for 
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“coarse groove ” and one 
for “ fine groove ” record- 
ings, clearly and simply 
' defined so that the 

i listener is no longer at 

J/'* Spay the mercy of opinion in 
. this matter. It is cer 

tainly to be hoped that all 
manufacturers will adopt 
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them. 

The New Standards. 

The new standard 
characteristics are very 
conveniently defined in 
terms of the _ time- 
constants of equalizing 
networks. Fig. 2 shows 
diagrammatically a _ re- 
cording characteristic. 
There are three portions 
to this curve: at A there is 
a treble rise defined by 
time-constant, t,, so that 
at high frequencies the 
curve rises at a rate of 
6dB per octave. At B 


TRANSFER FUNCTION 
AS FOR CASCADED 
NETWORKS 
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Equivalent circuits of Fig. 4 at (a) low, (b) mid-band, and (c) high frequencies 


Fig. 6. Complete equalizer for B.S.S. 1928 : 1955 charac 
teristics. VI may be Z729, EF86, 6BR7, etc id-band 
gain approx. 10 Switch positions: |!—B.S.S. Coarse 
Groove, 2 5.5. Fine Groove 


fall and a second time-constant, t,, 
defines this. At low frequencies the response does 
not fall away indefinitely because a bass rise of 
time-constant, t,, 18 included lable 1 gives the 
values of the time-constants as set out in the 
Standard 

Replay Equalizers.—A replay equalizer could be 
constructed using passive networks chosen to give 
the appropriate Ume-constants, remembering that 
a rise in recording characteristic must be matched 
by a fall in replay characteristic. The three net- 
works must be cascaded in such a manner that 
they do not interact one with another; alternatively 
a single passive network incorporating all the neces- 
sary time-constants may be used. Such networks 
are shown in Fig 3 

It is preferable, however, to use a valve with 
selective feedback to provide equalization and to 
incorporate the time-constants in the feedback loop 
Fig. 4 shows such a circuit. In Fig. 5 are shown 
the three circuit conditions at low, mid-band and 
high frequencies. Notice that, as Fig. 5(a) shows, 
the gain at low frequencies, where maximum boost- 
ing is required, is limited to that available from the 
valve. In this way the required bass fall is provided 
without actually including a further time-constant 
the ratio of the effective tme-constant of this bass 


there 1s a bass 


$28 


fall to that of the bass rise is the ratio of the maxi- 
mum gain of the stage to that at mid-band, where 
a moderate amount of feedback is applied as shown 
in Fig. 5(b). If in a particular circuit this ratio is 
too great, R, may be included to provide a small 
amount of feedback at low frequencies. In a similar 
way there is a limitation of the high-frequency 
attenuation when the condition of Fig. 5S(c) is 
reached, the gain then being unity (if R,=R,). 
However, this undesired limitation is not serious 
in a properly designed circuit. The actual time- 
constants are given by C,(R,+R,) for bass rise 
and C.R, for treble fall. 

Fig. 6 shows a circuit with suitable component 
values. Note that the switch may have as many 
positions as desired so as to incorporate equaliza- 
tion for older recordings. The load on this stage 
should not be heavier than 1 megohm or the avail- 
able gain will be reduced and full bass boost will 
not be provided. If the stage must be more severely 
loaded it is possible by reducing R, to obtain the 
necessary bass boost at the expense of overall gain. 


DO YOU KNOW? 


THE length of the dipole for a Band IT aerial? 
The relationship between m.k.s. and c.g.s. units? 
The address of the International Amateur Radio 

Union? 

The base connections for a LN309 valve? 

What external resistance is needed in series with a 
25-volt meter (1,000 ohms/V) to read voltages up to 
500? 

If a licence is required to operate a transmitter 
for the control of a model? 

The answers to these and innumerable other 
technical and organizational questions can be found 
in the 1957 Wireless World Diary—the vade mecum 
of all who have an interest in radio. 

The Diary, now im its thirty-ninth year of 
publication, includes, in addition to the usual week- 
at-an-opening diary pages, an eighty-page reference 
section. It is obtainable from booksellers and news- 
agents, price 6s (leather) and 4s 3d (Rexine) including 
purchase tax. Overseas prices are, respectively, 5s 
and 3s 6d, plus 2d postage. 


“Full-Range Electrostatic Loudspeakers.”—The 
third line from the bottom of column 2 of p. 486 of 
the October issue should read “. . . C=equivalent 
capacitance = 4t-7/K, where K = motional  stiff- 
ness 
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Transistor 
D.C. Amplifier 


tate 


For the amplification of small direct currents, a 
battery-fed transistor amplifier offers several 
advantages. Warm-up time is greatly reduced 
and problems of supply voltage stabilization are 
virtually eliminated. The effects of low-frequency 
noise’ and the rapid rise of leakage current with rise 
in temperature can be controlled by careful design 
so that, where a medium input impedance is required, 
the transistor-operated amplifier provides a better 
performance than a thermionic amplifier. 

Whereas it is possible to eliminate the effects of 
temperature by carefully matching transistor charac- 
teristics and also by applying negative feedback, 


there seems to be no way of countering the effects of 


noise. The simple circuit of Fig. 1 was therefore 
used to find how small an input current could be 
definitely distinguished from noise. It was soon 
found that, as has been reported before*, there is a 
marked increase in semiconductor noise at higher 
collector voltages. A collector voltage of at least 
0.2 V is of course required to make the transistor 
operate in the high-alpha region, but it seems that 
the noise remains substantially constant until the 
collector voltage exceeds 1.0 V. 

With collector voltages between these two limits, 
the noise fluctuations were observed when a sensitive 
galvanometer was used as a balance indicator. With 
Mullard OC71 transistors, fluctuations due to noise 
were equivalent to about 0.001 »A at the input. 
Since a comparable stability is not readily produced in 
a thermionic amplifier of comparable input impedance 
(5 to 10 kQ), an effort has been made to reduce to 
an insignificant level the drift due to other causes. 

The most difficult part of the design appeared to 
be that of keeping the collector-emitter voltage, V,, 
in the range 0.2-1.0 V over a reasonable range of 
ambient temperatures. Using a push-pull grounded- 
emitter input stage and collector load resistances of 
the order of 20k, changes in collector leakage 
current limited the range of satisfactory operation 
without stabilization to about 20°F, e.g. 60°-80°F. 

The standing current in a transistor stage may be 
stabilized* by the insertion of a resistance in the 
emitter circuit. The resistance provides negative 
feedback restricting the variations in the d.c. com- 
ponent of the collector current. Its effect on the a.c. 
component is usually minimized by the provision of 
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An amplifier is described which provides a current gain of 1,000; power gain, 45 dB: zero 
stability, 0-00! uA (l0uV); and a frequency response extending beyond 20 kc/s. 
grounded-emitter stage is followed by a push-pull grounded-collector stage. 
in a negative feedback loop limits the effects of collector leakage current variations, and by 
stabilizing the first-stage collector voltage restricts the effect of transistor noise. 
was developed for use with barrier-layer photocells at very low light intensities. 
linearity and can also be used in conjunctian with a semiconductor diode to provide a high- 
impedance low-level r.f. voltmeter usable up to frequencies limited only by the performance 
of the diode 


LOW-NOISE CIRCUIT FOR 
MILLIMICROAMPERE SIGNALS 


By D. M. NEALE* and FRANCIS OAKESt 


A push-pull 
A fifth transistor 


The amplifier 
It has excellent 


a bypass condenser. In a single-ended d.c. stage, 
this type of stabilization offers no advantage, since 
drift and gain are reduced in the same proportion. 
In a push-pull stage, however, a common emitter 
resistance provides stabilization against the effects of 
in-phase current changes due to leakage current 
variations, whilst making no reduction in the gain so 
far as push-pull signals are concerned, 

For the type of circuit shown in Fig. 2 it can be 
shown® that the stability factor S is given by 


Ry Re 
1+ ( a) Ry/Ry 
In order to keep V, substantially constant, a low 
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Above: Fig. |. Simple 
push-pull amplifier circuit 


Right: Fig. 2. Stabilized 
single-ended amplifier. 


Fig. 3. Addition of a 
transistor (T,) to provide 
amplified feedback. 


Below: Fig. 4. Modifi- 
cation of circuit of Fig. 3 
to eliminate the separate 
stabilizing battery. 


value of S is required. The above equation shows 
that S falls to unity when R, Ry. Since Ry, must 
be kept high in order to avoid unnecessary shunting 
of the input signal, however, a low value of S neces- 
sitates a high value of Ry. As the collector leakage 
current passes also through Rg, the voltage drop 
across R, reduces V, and largely neutralizes the 
stabilizing action provided, 

A more useful criterion for design is the collector- 
emitter slope impedance, dV,/dl,,. Assuming 
limiting values of V, and I,, of 0.8V and 16yA 
respectively, the highest acceptable value of —dV, 
dI,,. is 50kQ,. The value realized in a given circuit 
is given, using conventional symbols, by 


dV, dI. dV, 
dl dl...‘ dl, 


If Ry > R, and R, 


S 
dV, 


and : 
anc di., 


Hence, to obtain low values of dV,/dI,, with 
reasonable values of R,, it is necessary to put 
R, +> 3R, and R, xR,. This high value of R, 
results in an inconveniently high battery voltage 
which must, to provide a satisfactory value of V,, 
have high stability 

Although simple forms of negative feedback are of 
little use when the collector voltage must be stabilized 
within narrow limits, good results may be obtained 
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by using an additional transistor to apply amplified 
feedback. 

Fig. 3 is the schematic circuit of an arrangement of 
this type. T, represents the transistor to be stabilized, 
T, the transistor used for applying an amplified 
control signal to the base resistor, R,, of T,. If the 
collector current of T, increases, the reduction in 
collector-emitter voltage of T, is transferred by the 
feedback battery, V,, to increase the emitter-base 
potential of T,;. Any such increase in emitter-base 
potential results in a large increase in base current 
in T,, limited only by the internal base and emitter 
resistances. The increased base current in T, in 
turn produces a large increase in the collector 
current of T,, so increasing the voltage developed 
across R, and reducing that across R,. In con- 
sequence, the base current of T, is substantially 
reduced, enabling the collector current through R, 
to be maintained practically constant. It is fortunate 
that the effect of a temperature rise of T, serves to 
assist the temperature compensation applied to T,. 
Since the emitter-base potential of T, is very small 
so long as a positive base current is flowing, the 
collector voltage of T, is stabilized at the voltage of 
the battery Vy. 

The additional battery, V,, was eliminated in 
the final amplifier by modifying the circuit of Fig. 3 
to that shown in Fig. 4. The transistor T, represents 
the grounded-collector stage which follows the 
grounded-emitter transistor T,. As the emitter- 
base potential of T, is very small, the potential 
of the emitter of T, is effectively the same as that 
of the collector of T,. If a relatively high battery 
voltage is used, e.g. 13.5 volts, 1 volt may be drop- 
ped across R,, whilst at least 90% of the collector 
excursion of T, is still developed across R,. The 
circuit therefore works in the same way as Fig. 3, 
stabilizing the collector-emitter voltage of T, to 
the voltage dropped across R,. 

The circuits shown in Figs. 3 and 4 provide a 
high degree of negative feedback not only for varia- 
tions of collector current due to changes in the 
collector leakage current, I,,, but also for changes 
in collector current due to the amplification of 
intentionally introduced signal currents fed in at 
the base of T,. In the complete push-pull amplifier, 
however, the emitter circuit resistors R, and R, 
are common to both transistors in each stage It 
follows, therefore, that push-pull signal currents 
will cancel in these resistors, whereas the effect 
of leakage currents will be additive. 

A circuit developed on these principles is shown 
in Fig. 5. It will be seen that a single transistor T, 
is used to control the standing base currents of the 
transistors T, and T, in the first stage. At any 
given temperature the output indication for zero 
input current may be made independent of source 
impedance by a simple setting-up procedure. The 
input terminals are first short-circuited and P, 
is adjusted to set the output meter to zero. The 
input terminals are then open-circuited and P, 
is adjusted to correct any consequent shift in the 
zero. Provided the characteristics of T, and T, 
are reasonably well matched, the setting of P, pro- 
duces negligible effect on the zero for short-circuited 
input. 

Algebraic analysis of the final circuit leads to 
cumbersome expressions which cannot be simplified 
without sacrificing accuracy. The slope resistance 
dV,/dI,, was therefore established experimentally, 
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and found to be of the order of 2kQ. This repre- 
sents an improvement by a factor of 15 over the 
circuit of Fig. 2. 

It was found that the short-circuit zero was 
commendably stable over the temperature range 
50° to 85°F. The open-circuit zero varied consider- 
ably however, because the leakage current, internal 
base- and emitter-resistances of the transistors 
T, and T, vary with temperature in such a way 
that a setting of the potentiometer P, which is 
satisfactory at one temperature is not satisfactory 
at another. Some means was sought whereby the 
open-circuit and short-circuit zero could be made 
coincident at two points in the ambient temperature 
range, with a reasonable agreement in between. 

Reversal of the sense of P, occurs when the 
collector-base voltage of T, falls sufficiently to equal 
the base-emitter voltages of T, and T,’ Under 
these conditions the base currents of T, and T, 
become zero and their collector currents are given 
by 

I, = (1+ @’) Ip, 

With representative values of «’, I,,, and internal 
base and emitter resistances, it may be deduced 
that the base-emitter voltage amounts to some 


hundred millivolts. At temperatures higher than 
that of this special case, the collector-base voltage 
of T, will become smaller than the base-emitter 
voltages of T, and T,. The base currents of T, 
and T, are then reversed and it is therefore to be 
expected that the sense of P, will be reversed also; 
whereas a reduction of base resistance of T, in- 
creases both base and collector currents at moderate 
ambient temperatures, at higher temperatures it 
increases the negative base current and so reduces 
the collector current. 

In the final amplifier circuit, shown in Fig. 6, 
this reversal of sense of P, is used to provide com- 
pensation for the effects of temperature on the 
open-circuit zero. A further potentiometer P, 
is used, the sense of which is not reversed by tem- 
perature effects. The slider of this control is returned 
to the emitter of T, which is at a potential a few 
millivolts positive relative to the emitters of T, 
and T,. The addition of P, makes it possible to 
use a setting of P, which provides temperature 
compensation and which at the same time allows 
the short-circuit and open-circuit zeros to be made 
coincident, This is done without seriously reducing 
the temperature stabilization provided by T,. 


The optimum setting of 
P, is deduced by plotting 


(with open-circuit input) the 
meter current versus ambient 
temperature for various com 
binations of settings of P, and 
P,. Coincidence of open- 
circuit and short-circuit zeros 
is effected by adjusting P, 
according to the procedure 
described above in connec- 
tion with Fig. 5. 

When the three controls 
P,, P, and P, are adjusted 
to their optimum positions, 
very fair temperature com- 
pensation is provided over 
the ambient temperature 
range 55° to 85°F and, as 
shown in Fig. 7, a reason- 
able coincidence is main- 


Above : Fig. 5. Amplifier 
with zero adjustments 
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Fig. 6. Final circuit 
with additional com- 
pensation for the 
effect of temperature 


on the zero setting. 
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Fig. 7. Measured variation of zero setting with temperature 
in the circuit of Fig. 6. 


tained over this range between the open-circuit and 
short-circuit zeros. At its worst, the zero drift in 
this range amounts to about 10 millimicroamps at 
the input. 

The amplifier was, however, required for use 
with apparatus demanding a short-term stability 
of 1 myA. This was attained by mounting the 
transistors in holes drilled in a block of brass and 
subsequently wrapping the whole amplifier in 
several layers of foamed rubber, These measures 
ensure that the temperatures of the transistors are 
identical and that their temperature drift is very 
slow. If a correspondingly good long-term stability 
had been required, it could have been obtained 
by using a simple bimetallic thermostat to maintain 
the outer case of the amplifier at a substantially 
constant temperature. To eliminate initial drifts 
due to internal dissipation in the transistors, the 
amplifier is left in operation continuously. The 
total current consumption is less than 3 mA and 
a battery life of several months is obtained from 
three 3-cell torch batteries. 

The amplifier gain has been measured over a 
useful range of ambient temperatures, It will be 
seen from Fig. 9 that a substantially uniform gain 
is maintained from 37°F (the lowest temperature 
at which tests were made) to 93°F. The upper 
limit is set by the bottoming of T,. 
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Power gain variation with temperature in the circuit 
of Fig. 6. 


Simple tests show no phase shift or irregularity 
in the frequency response of the amplifier below 
the limit imposed by the alpha cut-off frequency. 
The main limitation on the value of the amplifier 
arises from the low-frequency noise, corresponding 
to about 0.001,A at the input. 

Experimentally the Mullard Type OC71 tran- 
sistors used for the first stage of the amplifier were 
replaced by Type OC70 transistors. The manu- 
facturers’ literature indicates that the noise level 
of the OC70 is some 6dB lower than that of the 
OC71. Consequently the unsteadiness of the zero 
might have been expected to be halved by using 
the low-noise type. In practice, however, no im- 
provement could be discerned. The OC70 provides 
a slightly lower gain and it is more difficult to select 
matched pairs. Consequently Type OC71 tran- 
sistors were retained throughout. 

The transistors used in each stage were selected 
so that, as nearly as possible, those in each pair had 
identical values of «’ and I,,. The pair having the 
lower value of I,, was, of course, used for the input 
stage. Although only a limited number of tran- 
sistors were available at that time, it was found 
fairly easy to match values of «’ to about 3% and 

to about 10%. 
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Mobile Sound and TV Laboratory 


TO facilitate the testing of 
prototype sound and television 
receivers in different parts of 
the country Cossor’s have 
brought into use a mobile 
radio laboratory. The vehicle, 
which is equipped with its own 
power supply, carries an 
extendible aerial system re- 
motely controlled from the 
test bench. The equipment 
includes Model 1322 ** Tele- 
check *’ and marker generator 
for Bands | and Ill, an f.m. 
receiver alignment generator 
and oscillographs. 
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Brimar Teletubes have always 
been designed to give brilliant 
black and white pictures of 
photographic quality. Further- 
more, the rigid tests to which 
every Brimar Teletube Is sub- 
jected ensures an unfailing 


high standard of excellence 


and reliability. 
Always use Brimar Teletubes 
for photo-quality black and 


white pictures. 


Standard Telephones and Cables Limited 


Regd. Office: Connaught House, 63, Aldwych, London, W.C.2 


FOOTSCRAY -«- SIDCUP - KENT ~<- FOOtscray 3333 
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WHAT AN LP STYLUS 
OUGHT TO BE — 
THEORETICAL PERFECTION 


WHAT IT OFTEN IS — 


VAY, 


WRONG CHIPPED OR 
SHAPE ROUGH SURFACE 


ale 


Gcoes X500° 


REPLACEABLE STYLI, AS FITTED TO ALL ACOS 
CRYSTAL AND CERAMIC PICK-UP CARTRIDGES 
HAVE PERFECT SHAPE, SIZE AND FINISH 


ACOS Styli have to pass a quality inspection at x 500 
magnification. Only in this way can some faults, which may 
have important effects on reproduction or record or stylus wear, 
be reliably detected. The standards we set ourselves are high 
but practical. They are reflected not only in ACOS products 
but also in the record reproducing equipment in which ACOS 
pick-ups or cartridges are fitted. 


mo 
Wah well gpead 


c 
COSMOCORD LIMITED. Eleanor Cross Road, 
Waltham Cross, Herts. Waltham Cross 5206 


AUTOMATIC WAVEMETER 


CALIBRATION 


= precision of wavemeter measurement cannot 
exceed the accuracy of the calibration, which is 
commonly recorded in a handbook or a calibration 
chart attached to the instrument. Re-calibration is 
necessary at intervals dependent on the use made of 
the wavemeter. Where the instrument is subjected to 
rigorous working conditions, as experienced with the 
Armed Services, the necessity of frequent re- 
calibration becomes onerous. 

The Type BC221 heterodyne frequency meter, for 
instance, occupies a skilled technician for fifteen days, 
for it has 3,252 calibration points. The wavemeter 
in question is one used in large quantities and in 
order to speed up re-calibration an automatic 
apparatust has been designed. The whole process of 
re-calibration from the generation of standard 
fre cies to the photographic recording of dial 
readings is entirely automatic and the apparatus can 
deal with five wavemeters per day. 

A series of calibration frequencies (of the order of 
one part in 10’ accuracy) are provided by a frequency 
standard. These are compared with the output 
frequency of the wavemeter under test. The wave- 
meter output frequency is continuously varied by a 
mechanical drive which simultaneously operates a 
mechanical counter. There is always a direct rela- 
tionship between the counter and the position of the 
wavemeter tuning control. 

The calibration frequencies and the continuously 
changing output frequency of the wavemeter are 
compared, using the heterodyne principle. After 
comparison an output is obtained which causes 


PHOTOGRAPHIC METHOD GIVING TABULAR 


NUMERICAL RESULTS 


By D. P. THURNELL,* B.Sc. (Eng). 


pulses are applied as one input to a mixer circuit (4). 

The output from the wavemeter (5) under test 
passes to an amplifier (6) and thence to the mixer (4). 
The wavemeter has its tuning dial firmly coupled 
to a mechanical drive consisting of an electric motor 
(7) and a precision gear box (8). 

The output from the mixer circuit is amplified by a 
low-frequency amplifier (9), and applied as the input 
to a mono-stable trigger circuit (10), 

One pulse output from the trigger circuit is fed via a 
commutator device (11) to effect the triggering of a 
thyratron circuit (12) which provides a firing pulse 
for the photographic flash tube (13) arranged evenly 
to illuminate a mechanical multi-digit counter (14). 
This is driven at a suitable speed to synchronize 
with the tuning control of the wavemeter and indicates 
the same figures as the wavemeter dial reading. 
Alternatively, it can be arranged to indicate the angular 
position of the wavemeter dial. When used with the 
BC221 heterodyne frequency meter the former 
arrangement is employed. 

In correct alignment with the viewing aperture of 
the counter is a camera (15), At each flash of the tube 
(13) an image of the counter is recorded, The camera 
has a film wind-on control which is mechanically 
coupled to a solenoid-actuated mechanism (16). 


* G. and E. Bradley, Lad., Wembley. 


Fig. |. Block diagram 
showing main com- 
ponents and functions 
of the equipment. 


STANDARD 

FREQUENCY 

OSCILLATOR 
(1) 


FREQUENCY PULSE 
DIVIDER GENERATOR 


(2) (3) 


RF 
AMPLIFIER 


indications of the counter to be automatically recorded 
upon the occurrence of each zero-beat frequency. 
Fig. 1 is a block diagram showing the technique 
employed. The output from the crystal-controlled 
standard frequency oscillator (1) is fed to an electronic 
frequency divider (2). The output obtained from the 
divider is at a frequency equal to the required 
increment of frequency between successive calibra- 
tion points. This output is applied to a combined 
squaring and pulse-generating circuit (3) which pro- 
vides at its output a series of squared waveform 
pulses at a recurrence frequency equal to the chosen 
increment of frequency. pulse is of a suitable 
amplitude and of a sufficiently short time duration 
to ensure a spectrum of substantially equal amplitude 
harmonics up to the upper limit of the frequency 
range of the instrument undergoing calibration. The 


* Patent applied for. 
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WAVEMETER 
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COUNTER 
(14) 


(8) 


FiLM 
CONTROL 
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ihe film control mechanism is supplied with ener- 
zing current pulses from a thyratron and relay 
circuit (17) whose control input is connected to an 
output from the trigger circuit (10) to ensure that the 
film is moved on for each exposure. 

It will be assumed that the wavemeter has a 
frequency range of 100 to 200 kc/s, that its tuning 
control is capable of being read to one part in 10,000 
of its complete range of movement, and that calibra- 
tion is to be effected at every 2 kc/s over the wave- 
meter frequency range. In such circumstances the 
desired recurrence frequency for the pulse output 
from the circuit (3) is 2 kc/s and the standard fre- 
quency source (1) may operate at, say, 100 kc/s 
with the divider (2) effecting division by a ratio of 
50:1. The motor (7) will be arranged to cause 
movement of the control of the wavemeter (5) over 
its complete range of movement while counter (14) 
is being moved from Zero to a count state of 10,000. 

The pulse input to the mixer (4) from circuit (3) 
comprises a series of equal-amplitude harmonics of 
the recurrence frequency (1.¢., 2, 4, 6, 8 kc/s and so on 
upwards) to a frequency above the maximum operat- 
ing frequency (200 kc/s) of the wavemeter. This 
implies a pulse width less than | psec. In consequence 
there will be produced at the output of the mixer 
circuit (4) a succession Of zero beats, the first occur 
ring when the wavemeter output is 100 kc/s, the 
second when the output is 102 kc/s, the third when 
the output is 104 kc/s and so on, The other harmonics 
of the 2-kc/s pulse repetition frequency are filtered 
from the mixer output !n the amplifier (9) in which 
the bandwidth is arranged to be of very limited and 
low value, Say 5U C’/S In the present instance, so that a 
trigger input will be supplied by the emplifier to 
the trigger circuit (10 
just before, but sufficiently 
close to, each occurrenc 
of a zero beat output fron 
the mixer. ‘The small erro 
so introduced (in th 
case about 0.05%) can bs 
compensated for, if the 
wavemeter-dial rotation 
frequency law is sub 
stantially linear, by ofl 
setting the counter indic: 
tion by a suitable amount 
from the dial indication 
If this is not possible, in- 
creased accuracy can be 
obtained at the expense of 
speed by reducing the 
bandwidth of theamplifier 
(9), 

When triggering of the 
circuit (10) occurs, an 
output of appropriate 
polarity is available to 
operate the commutator 
circuit (11), This commu 
tator is necessary in order 
to delay the photographic 
exposure unul the next 
eccasion on which the 
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counter figures are all in line, since the least signifi- 
cant digit drum is continuously in motion. This is 
achieved by switching a bi-stable (flip-flop) circuit 
‘‘on”’ with the pulse from the trigger circuit (10) 
and ‘‘ off” with the next pulse derived from a 
photocell pick-up head energized by light interrupted 
by a slotted disc. This disc has ten slots and is 
fixed to the counter input shaft, the position of 
each slot corresponding to one of the ten positions 
in which all figures are in line. To avoid a blurred 
image a flash duration of approximately 100 usec is 
employed. When this occurs a photographic 
recording is made of the instantaneous indication of 
the counter. 

The output pulse from the trigger circuit (10) 
terminates after a pre-determined time interval 
which is made long enough (with respect to the speed 
of movement of the wavemeter control) to prevent 
another triggering of the circuit (10) until the next 
zero beat is approached, Fig. 2 shows the ampli- 
tude/time output of the amplifier (9) during operation 
The thyratron and relay circuit (17) operates after 
the exposure. By closing the associated relay con- 
tects the solenoid-actuated mechanism (16) winds 
on the camera film to the next recording position in 
readiness for the next cycle of operation which occurs 
when the next zero beat is reached. 

This procedure is repeated at wavemeter output 
frequency intervals equal to the recurrence fre- 
quency (i.e. 2 kc/s) of the pulses fed to the mixer 
over the whole of the frequency range for which 
calibration of the wavemeter is desired. 

The characteristics of the optical system are so 
chosen that the developed film is produced at the 
correct size and pitch of figures and with a positive 
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Par: of the automatic calibrc- 
tion equipment showing mecha- 
nical drive for wavemeter 
tuning control 


image (black on white) so 
that it may be cut and 
mounted directly into a 
calibration booklet for the 
particular instrument, in 
which columns of the ap- 
propriate frequencies have 
already been printed. 

The range of instru- 
ments which may be 
calibrated by theapparatt:s 
described can be extended 4 
by the employment of / 
ancillary equipment, such | *°i\4#t§ 
as a frequency divider 
interposed between the 
wavemeter and the rf. 
amplifier, when the wave- 
meter is one operating at 
very high frequencies. It 
may also be more con- 
venient to use a servo- 
mechanism for the drive 
system between the motor (7) and the elements 
5), (11) and (14), 

Operation of the apparatus over other frequency 
ranges can best be described by examples. For 
instance, calibration has been effected at 10-kc/s 
intervals from 20 to 40 Mc/s. This required the 
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Fig. 2. Output amplitude/time characteristic of amplifier (9) 
during operation. 
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generation of a pulse of duration less than 10usec 
with a time jitter less than Ipsec. 

In general, almost any frequency-calibration prob- 
lem can be tackled by similar equipment. An im- 
portant application is the automatic calibration 
of radio receivers where a high order of accuracy 
and a large number of calibration points are involved. 
The calibration record may then be in the form of a 
flexible scale (e.g., 35-mm film), coupled to the 
tuning mechanism, on which are recorded the 
frequencies to which the receiver may be tuned. 


Further Developments 


In order to eliminate the complication involved 
in photographic processing, a printing counter is 
under development. This is designed to replace 
the optical system and is provided with a mechanical 
storage device which enables a print to be made 
without interrupting the continuous drive to the 
input shaft. 

The advantages of the system described may be 
summed up as follows: 

(1) The elimination of human error during calbra- 
tion; 

(2) The elimination of human error in copying 
figures or in interpolation; 

3) The reduction of electrical error due to long- 
term temperature changes, thus disposing of the 
necessity for using a temperature-controlled cali- 
bration room; 

(4) The increased speed of output and consequent 
reduction of staff. 

As in other fields to which automation can be 
introduced, these advantages are economically 
realized where adequate numbers of similar instru- 
ments are to be dealt with and where the require- 
ments of accuracy and multiplicity of calibration 
points are such as to justify the design of suitable 
equipment. Where large numbers of instruments are 
involved, a considerable economic advantage may be 
gained over hand-calibration methods. 
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LETTERS TO THE EDITOR 


The Editor does not necessarily endorse the opinions expressed by his correspondents 


Television Systems 
ry 


IN your July issue you again return to the question of 
choice between a 625-line television system and a 405- 
line systern for colour TV. Although I put my arguments 
at some length in my previous letter, there is one point 
in your Editorial to which I must reply. 

You assert that any county sufficiently develo indus- 
trially to have any kind of TV service w probably 
make its own receivers. This is indeed a most defeatist 
attitude to adopt in view of the vital importance of our 
own export market. It will be many years before some 
of the underdeveloped countries can possibly start making 
television receivers, especially those for colour reception, 
though popular demand may well bring a television 
service to them, Are we then to sit back and see our 
competitors reap a rich harvest by exporting to these 
countries while we must wait to see whether or not fac- 
tories are erected to make receivers on the spot? You 
may be sure that the introduction of television in a 
country will not await the indigenous production of 
receivers. 

I am told that in Iraq, for instance, about 100 people 
watch each set whenever programmes are transmitted. 
This is surely a fair indication of the popularity of tele- 
vision and of future demand for imported sets. A radio 
set is much easier to make than a television set, yet in 
1955 Germany sold some twelve million nds worth 
of radio sets overseas while Britain also sold about three 
and a half million pounds worth in the same period. 
Surely, if it is possible to export these large quantities 
of radio sets, then there can be no possible justification 
for assuming that television sets will not be a profitable 
export. 


As I said before, a a! export market must be 


based on home demand. Colour television is certainly 
on its way and the great potential markets which will 
arise in these, at present, underdeveloped countries will 
undoubtedly be for sets operating on the 625-line system. 
All the more reason why we in this country should not 
only fall into line but lead our competitors in this field. 
London, W.1. ROBERT RENWICK. 


WITH reference to your article “Television Picture 
Quality” in your August issue, reprinted from Wireless 
Engineer, May I ask why W. T. C., in studying the ver- 
tical definition does not mention the 0.7 coefficient, which 
is normally accepted, due to the fact that not all the 
active line inable of representing separate reso- 


lution line 
Madrid MARIANO MATAIX. 


Comment : 


THE coefficient of 0.7 does not in any way affect com- 
parisons of the vertical definitions obtainable with 
different television systems because it affects them all 
equally. It does, however, affect a comparison of ver- 
tical and horizontal definition, in that when it is included 
the nominal figure for the relative definition in the two 
directions is altered. 

The mechanisms limiting definition in the two direc- 
tions are quite different both physically and in their 
visual effect. Any method of comparison is thus largely 
arbitrary. If I had said that the vertical definition is to 
be considered as equal to 0.7 of the number of active 
lines some of my statements about the relative defini- 
tions in the two directions across the picture would have 
been modified, but the comparisons of one system with 
another would have been unaffected. 

The experimental fact that a 405-line picture with 
unrestricted bandwidth is more pleasing than a 625-line 
picture with 5Mc/s bandwidth is not affected by whether 
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one says that the normal 405-line system has roughly 
equal horizontal and vertical definition, as I did, or 
whether one says that it has lower vertical than horizontal 
definition, as I should have done had I introduced the 
0.7 coefficient. W.T.C. 


I HAVE been much interested in the controversy on 
colour standards for television. The need for some 
standards to be laid down if we are to make any practical 
advance towards obtaining a colour service is obvious, 
and I should have thought that the unknowns are at 
present too numerous for any reasonable estimate of the 
economics of receiver production, let alone the manufac- 
ture of equipment for programme transmission. 

It would be interesting to know what the official Post 
Office attitude is towards colour. The main trunk lines 
for both B.B.C. and I.T.A. networks are limited by 
design to a 3-Mc/s bandwidth, and to convert them to 
a wider bandwidth would take time and is probably out 
of the question while the I.T.A. is still expanding. 
Similar considerations apply to the local and temporary 
circuits, due to the PO. amplifier design. Colour in 
less than five years would therefore seem to be geared 
to a 3-Mc/s bandwidth and existing communications. 

I think it important not to overlook the communi- 
cation aspect of this problem. Programme operation 
entails remote control of the transmitter, and trans- 
mitter and receiver design are therefore only part of 
the problem. 

Among other parameters which have been little 
mentioned but whose standardization is probably essen- 
tial before a colour service can be considered seriously 
are the transfer characteristic of the receiving tube, and 
the stray light factor at the receiver. In the U.S.A. 
this transfer exponent is standardized at 2.2. Is this a 
correct standard? Again, would 3 per cent of maximum 
luminance be regarded as a reasonable stray light factor? 
Unless they are given these two parameters, it is diffi- 
cult to see on what basis the designers of commercial 
camera chain equipment for colour would work. 

Woking R. F. COLVILE. 


Noise in Carbon Resistors 


I AM indebted to Dr. D. A. Bell for his comments on 
my article on “Characteristics of Fixed Resistors”. 
Regarding the point of current noise, I have endeavoured 
to be cautious when making statements concerni 
resistors generally, as I would not like to state that all 
resistors have the same characteristics with regard to 
noise until all types of resistor have been measured. 
Chipman, in addition to Hollins and Templeton, has 
shown the low-frequency power spectrum to be true 
for certain types of resistor, and as more data is obtained 
on, for instance, metal film and oxide film resistors the 
figure “ below about 10 c/s” should certainly be changed 
to “below about | c/s”. 

The reference to log f,/f, is correct, and if my book 
is referred to (on page 49) it will be seen to be correct 
there; the omission occurred in the process of transcrip- 
tion from the book. 

Whilst the figures given in Table 3 are acceptance 
limits they are, in fact, based on the results of a large 
number of measurements and they do represent what is 
implied—the maximum noise one would normally expect 
on typical resistors. The formula 0.54V/V is still used 
in RCS 112 for cracked carbon resistors but I would 
agree that this does not purport to reflect the true noise 
level. In the absence of precise data it serves as a good 
guide to the design engineer and it is clear from Table 3 
that if an engineer assumes the limit given in RCS 112 
then he will find that he will not go very far wrong. 
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The + and signs in Fig. 6 should be omitted. With 
regard to the rule that film-type resistors should be 
used, this is generally correct. Pig. 8 was made up as 
a composite graph, based on the results of measurements 
on carbon composition, carbon composition film and 
cracked carbon film resistors. In all cases the rf. per- 
formance of the film resistors was superior to that of the 
composition resistors. 

If I may be allowed to comment on the last para- 
graph addressed to “Cathode Ray”, it is useful to 
check by c.r.t. methods composition resistors used as 
noise standards with no current flowing, as sometimes 
additional noise may be superimposed from sources 
such as poor terminal contacts on slightly faulty resistors. 

I would like to thank Dr. Bell for his valuable service 
in, as he says, “ dotting i’s and crossing t’s” and I hope 
the above comments will also be found useful. 

Great Malvern. G. W. A. DUMMER. 


Fringe Area Reception 


ON Sept. 16 an unsuccessful attempt was made to 
receive the Crystal Palace TV signals in America. At 
the same time many thousand attempts to receive the 
same signal were being made in East Anglia and sur- 
rounding counties which were also unsuccessful. After 
six years of promises, it is disheartening to those who 
purchased receivers for some reception from Alexandra 
Palace to now have their receivers rendered nearly 
useless because of fading down to 10 »V/metre nearly 
every day. The south coast has received a better service 
at the expense of the northern limits of the area. 

The B.B.C. charter makes some mention of bringing 
its services to the widest audience and the B.B.C. claims 
(I think) 98 per cent of the population served, which 
means one million without a TV service’ Whilst not 
wishing to belittle the Corporation’s magnificent efforts, 
a million is a lot of people and I suspect that signals of 
100 »V/metre are included in the service area. If so 
the B.B.C. is satisfied with very low picture standards 
and there must be few areas that average 100 «V/metre 
without severe fading. In some areas of Huntingdon 
county a three element array at 50ft will hardly guaran- 
tee one evening per week without loss of picture. Ponder 
on this those who have forgotten where the contrast 
control is situated. 

A wide strip of land extending to the Wash has no 
satisfactory sound or television service of any kind, yet 
the full licence fee is demanded by law from those who 
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THE full curves given here indicate the highest fre 
quencies likely to be usable at any time of the day or 
night for reliable communications over four long-distance 
paths from this country during November. 
Broken-line curves give the highest frequencies that 
will sustain a partial service throughout the same period 
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CONDITIONS Prediction 


valiantly try to obtain some entertainment. If fees were 
payable according to the service, would these forgotten 
(except on January first) areas be included in future 
plans? 

St. Ives, Huntingdon H. S. KING. 


IN some fringe areas, car ignition noise is beyond des- 
cription in intensity. 

m vision, it is comparatively easy, by attention to 
line sync-circuits and use of a simple diode limiter to 
eliminate 99 per cent of the effects, but on sound it is 
a different story. No amount of “limiting” seems to 
have much effect—I, personally, have installed three 
limiters, all at once!l—yet experience shows that with 
f.m. noise reduction is fairly easy. 

One is led to believe that the reason the U.S.A. is 
fairly free of compldints about ignition noise is due to 
the use of flywheel syne and f.m. sound, therefore I 
would like, on behalf of long-suffering fringe viewers 
in the south, to stake out a claim for, specifically, an 
f.m. sound carrier between Channels 1 and 2. 

Peacehaven. R.G. YOUNG 


Underwater Television 


“DIALLIST’S” reference to underwater television 
(September issue) cannot pass without comment. 
Several instances where the medium was used occurred 
before 1951. Perhaps the first use was made in Ger- 
many prior to the last World War; certainly in 1947 it 
was used in connection with the atomic bomb explosion 
at Bikini Atoll. In 1948 the Scottish Marine Biological 
Association began preliminary work using an under 
water camera for the study of marine life. Actually in 
1949 a demonstration was given at the London Zoo 
using an E.M.I. C.P.S. Emitron camera. 

The operation to locate the ill-fated Affray in 1951 
was probably the next important use and also the first 
use as an aid to marine salvage. The Admiralty 
Research Laboratories at Teddington made the chamber 
to house the camera, which was a normal Marconi 
broadcast type about to be supplied to the B.B.C. 

The first television camera to be designed purely for 
submarine use was the work of Pye, Ltd. The design 
was in an advanced stage just prior to the operation to 
locate the “Comet” off Elba. A suitable casing was 
designed for work down to 1,200 feet and the camera 
was subsequently used in this operation with great 
success. 


Southampton. B. A. HORLOCK. 
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Pocket Transistor 


Receiver 


Long-wave Regenerative Circuit with Novel Stabilizing System 


By P. THARMA,* B6.Se (Eng.) 


a] 
| HE receiver described in this article is th 
result of an investigation to determine the smallesi 
and the most economical design for a personal set 
As the receiver was to be self-contained it was 
necessary to use a small ferrite rod aerial and this 
type of aerial, in turn, demanded a highly sensitive 
circuit. High sensitivity can be obtained either 
with a super heterodyne circuit, which requires 
about four transistors, or by using regenerative 
detection, when only two transistors are required. 
By suitable circuit design the regeneration can be 
made reasonably stable and gives good results. 

The use of the OC71 transistor limits the fre- 
quency of reception to below about 400kc/s, Hence 
the design of the receiver has been confined to 
reception of the Light Programme transmission on 
200kc/s 

The useful range of this receiver with the ferrite 
rod aerial is about 120 miles from Droitwich, 
depending somewhat on local conditions, Adjust- 
ments become unduly critical for greater distances 
The receiver is directional, having a figure-of-eight 
pick-up characteristic An external capacitive 
aerial can be used where practicable and gives 
much greater sensitivity. Owing to variations of 
transistor characteristics with temperature, occasional 
readjustment of the controls will be necessary. 

The receiver, which operates into a hearing-aid 
type earpiece, can be made not much bigger than a 
packet of 20 cigarettes 

A complete circuit diagram is given in Fig. 1. 
The first transistor functions as the regenerative 
detector, with signal input to the emitter, regenera- 
tion being provided by means of the feedback 
coil L,. D.C, bias to the base is provided by means 
of the potential divider 
R, and R,. Resistors 
R,, R,, R, and R, pro 
vide stabilization of the 
collector current, which 
is 10OnZA. Capacitor C 
decouples the base for 
r.f. and a.f. Capacitor 
C, decouples R, for r.f 
only and provides stabi- 
lization of regeneration, 
as explained later 


therefore specified, A fairly short rod has been used 
in this design to give ready portability. Much greater 
pick-up can, however, be obtained with a longer rod. 
An external capacitive aerial can be used by coupling 
directly to the tuned circuit via a 22-pF capacitor. 
An earth should then also be connected. 

A regenerative detector performs two functions: 
(a) detection, and (b) providing r.f. feedback to 
reduce the damping of the input circuit. Detection 
takes place in a transistor circuit at low currents 
due to non-linearity of the input characteristic and 
is most efficient at very low currents. However, 
the r.f. gain decreases with decreasing current. 
This decrease is gradual to 754A and rapid for lower 
currents. Satisfactory operation was obtained at a 
collector current of 100A using the transistor in 
the earthed-base mode. 

Positive feedback to produce regeneration can be 
introduced in several ways. ‘The sensitivity of the 
circuit increases as the feedback is increased towards 
the point of oscillation and the maximum usable 
sensitivity depends largely on the smoothness of 
controls and the stability of the circuit. Smooth 
regeneration control and adequate stability have 
been attained by careful coil design and the use of a 
stabilizing circuit, which may be of interest also in 
other applications, 

In this circuit (see Fig. 1) the capacitor C, is 
chosen so that only the r.f. is bypassed. This pro- 
vides stabilization of regeneration. 

Suppose that the input characteristic of the trans- 
sistor is similar to that shown in Fig. 2(a). This 
type of demodulator characteristic gives the same 
detection efficiency for all signal levels and the r.f. 
gain is constant provided the working point is at 0. 


Complete circuit diagram of the receiver. 


Capacitor C, decouples 
R, for r.f.anda.f. The 
a.f. circuit design is con- 
ventional except for a 
small amount of positive 
current feedback which 
gives an increase of gain 
A Ferroxcube rod is 
used for the aerial. Grade 
Aé4 of this material has 
the highest useful perme 


. 


ability at 200kc/s and is 
*Mullard Lid 
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The actual input characteristic of the transistor 

is approximately exponential, as shown in Fig. 2(b). 
This type of characteristic gives at all working 
points detection efficiencies and r.f. gains dependent 

on the signal amplitude. 

Variation of detection efficiency results in af. 
distortion and is undesirable. A more important 
consequence when regeneration is used is the 
variation of r.f. gain with signal. If the circuit is 
adjusted near the point of oscillation for low signals, 
it will burst into oscillation for higher signals (due 
to rise in signal level or on peaks of modulation). 

A resistance in series with the emitter makes Fig. 2. Transistor demodulation characteristics: (a) an 
the characteristic of Fig. 2(b) approach that of (a ideal curve giving linear demodulation; (b) the actual 
but also reduces r.f, gain as well as detection effici- characteristic with demodulation and gain non-linear 
ency. A large amount of regeneration is therefore 
required to get any sensitivity. This is both un- 
desirable and difficult to obtain, 

A resistance shunted by a capacitance (R,, C 
in Fig. 1) where the capacitance is large anough to 
bypass only the r.f. frequencies, has a much smaller 
effect on the r.f. gain, thus making efficient regenera- 
tion possible. The a.f. voltage across R, moves the 
operating point in phase opposition to the a.f. out- 
put provided by the demodulation process. This |, 
negative feedback greatly reduces the non-linearity 
of the latter process, and by so doing also reduces Fig. 3. Details of the coils wound on the Ferroxcube 
the variation in r.f. gain, which variation is pro- rod aerial. 
portional to the non-linearity of demodulation. 
This makes the characteristic of Fig. 2(b) approach 
that of (a) as far as dynamic operation is concerned. COIL WINDING DATA 
The system also tends to counteract variations in All three coils are wound with 35 s.w.g. enamelled 
those characteristics of the transistor affecting gain. double-silk-covered wire on a core consisting of a 
These advantages normally outweigh the loss in Ferroxcube rod 4in long and tin in diameter (Grade 
a.f. gain. However, occasional readjustment of A4, FX1091). 
controls may be necessary due to the influence of i “¥ turns — ee over _ - 
temperature. ; Le pcg wit tap at turns, woun muiti ayer 

The coils are wound on the Ferroxcube rod as L, = 17 turns, single layer, close wound 
shown in Fig. 3. This design takes into account Q The coils are all wound in the same direction and are 
factor, coupling coefficients, optimum wire size and insulated from the core with Sellotape. Tuning coil 
variation of transistor characteristics. One or other characteristics: Q — 150, C — 425 pF at 200kc/s, un- | 
of the tappings gives better results and this can be loaded. 
determined by experiment. — : } 


& 


LIST OF COMPONENTS 


Resistors (all 1/20W, although Capacitors (continued) Earpiece 
eee types could, of course, be Cc. 0.024F 
usec 


paper, 150V te rn type “ L,” 
R 4702, 10%, tolerance working. 250-02 impedance or 
12k0 10% 26 Cry Cp 10uF, 3V working, clec- equivalent. 

12k, 10% trolytic, TCC type No. 

22k, 5°, CE68AA/W or equiva- 

3.3k2, 5% lent. 
4702, 5% . 

102, 5% 

(see text) 

12kQ, 10% 


Hearing-aid type, 4ft 
Lower values of Cs, C, and C, length, to suit earpiece 

(down to 24F) can be used without socket. 

noticeable effect om the audio re- 

sponse. 

Capacitors 


, ; Transformers For cord plug. 
C, and C, Compression trimmer, 


max. capacitance 400pF, I, = Ratio 8.5:1, Fortiphone 
or suitable fixed values. _. type N23 or equivalent. 
I, = Ratio 4.5:1, Fortiphone TR152 Mallo 
Ceramic trimmer, sweep type N22 or equivalent. sig sh 
5 F, TCC type 
TCK0540, or 8-50pF 
(Erie Resistor No, 557/ Transistors 
8-50pF) with drive for Vi Mullard OC71. Miniature slider switch, 
external adjustment. V2 = Mullard OC71, Fortiphone type SW/5 
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Fig. 4. Constructional details of the receiver 


The following considerations guided the design. 
A value of 6: 1 for the ratio of the number of turns 
in the tuning coil to the number of turns in the 
emitter coil gave optimum matching between the 
tuned circuit and emitter input The reaction 
winding has to be tightly coupled to the emitter 
coil. ‘Too large a number of turns on the reaction 
winding necessitates a small capacitance for C, 
and makes the reaction control coarse and difficult 
to adjust and introduces a backlash effect on it. If 
the number of turns on the reaction winding is small 
it may not be possible to obtain regeneration close 
to the point of oscillation. From this it appears 
that the reaction winding has an optimum value for 
each transistor. Best results are obtained when the 
winding is such that the capacitance of C, is about 
300-400 pF when adjusted for maximum sensitivity. 

Transformer coupling is used between the detector 
and output stage. As the output impedance of the 
detector transistor is high, due to operation at low 
current, a ratio of 8.5: 1 is used for the coupling 
transformer. The primary inductance must be high 
enough to give an adequate frequency response (38H 
gives a drop of 3dB at 300 c/s). 

An output transformer is used to match into the 
earpiece, which has an impedance of 250 ohms at 
1,000 c/s. The choice of the output transformer 
ratio is a compromise between gain and output 
power. A transformer ratio of 4.5: 1 with a battery 
supply of 2.7V gives good results, providing sufficient 
power for comfortable listening. 

Positive current feedback is applied to the output 
stage via the resistor R,. If this is selected to give 
an increase of gain of about 10dB, there is no serious 
effect on quality and the stability margin is adequate. 
The value of R, required depends on the transistor 
V2 and is of the order of 100. This positive feed- 
back may be omitted if the receiver is intended for 
use in high field-strength areas. D.C. stabilization 
of the operating point of the output transistor is 
provided by means of the resistors R,, R, and R,. 

In certain applications it may be preferable to 
feed the a.f. signal into an existing high-gain amplifier 
system, such as a hearing aid. Under these circum- 
stances the output stage may be omitted and the af, 
signal taken directly from the detector stage. If a 
low impedance output (1,000) is required, this 
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could be taken from the secondary of the transformer 
T,. A high-impedance output can be taken from the 
junction of the transformer T, and collector of V1 
via a r.f. choke. 

Regarding the battery, mercury type dry cells are 
best suited for use with this receiver. The good 
voltage stability of these cells allows the transistor 
to operate under optimum conditions during the 
whole battery life. The total drain is about 1mA and 
cells such as the Mallory type TR152 would give 
about 350 hours life at a cost of less than 1/6th 
penny per hour. 

Fig. 4 shows a possible layout of the components. 
The layout is not critical, except that the transformers 
T, and T, should be spaced far apart to prevent 
interaction. Trimmers C, and C, are preset, whilst 
trimmers C, and C, are adjusted in use. Small 
variable capacitors of the required sweep are not 
easy to obtain. Compression trimmers have been 
modified by replacing the existing trimming screw 
with a larger screw to which a knurled disc is attached. 
These are mounted so that the edges of the discs 
project through slots in the case, 

For the setting-up procedure, the lower of the two 
tappings of the reaction winding should be tried 
first. The variable capacitors C, and C, are set in 
mid-position. The reaction capacitor C, is set at 
maximum and the receiver switched on, If the 
circuit is in oscillation a whistle will be heard as the 
capacitor C, is varied, when the frequency of 
oscillation approaches the signal frequency. The 
reaction capacitor C, is then gradually reduced and 
by alternate adjustment of C, and C, the signal can 
be tuned in. (If the circuit does not oscillate the 
higher tapping of the reaction winding should be 
tried.) The external aerial and earth are then dis- 
connected, Some retuning and adjustment of the 
reaction control is then necessary to obtain optimum 
reception with the Ferroxcube rod aerial alone. 

The author is indebted to L. H. Light for valuable 
advice in the design of the circuit. 


ON-THE-SPOT fitting of car radio within the Greater London 
area is now provided by Rootes Ltd., who have equipped a 
van specially for the task. It is a combined installation- 
demonstration vehicle and is itself fitted with the new 20X 
Radiomobile receiver. Being on call (Ladbroke 3232) it 
obviates motor traders carrying stocks of radio parts. 
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“ BELLING LEE” NOTES 


T.V.—V.H.F.—F.M. 

To many layman this is all 
very confusing. Television and 
the new F.M. sound transmissions 
from Wrotham and elsewhere are 
all V.H.F. and all V.H.F. trans- 
missions are subject to multipath 
or reflected signals. In the case 
of television the result is multiple 
or ghost images due to the re- 
flected signals arriving a _ split 
second after the direct signal, 
and the most likely cure lies in 
the use of a correctly sited direc- 
tiona) aerial. 

Now in the case of F.M. 
reception reflected signals are just 
as likely to manifest themselves 
but in this case they result in a 
form of distortion in speech or 
music which is sometimes just as 
difficult to eradicate as are the 
ghosts in television. 

It is most unfortunate that so 
much was written in the early 
days of F.M. stressing the fact 
that only primitive aerials were 
required, It is a fact that F.M. 
can be picked up over astonishing 
distances either with a “‘ built in” 
aerial, or with an added piece of 
wire. But remember, reflected 
signals are just as common as on 
television and where they occur 
there is distortion, so there is not 
the slightest sense in assuring 
yourself that because it is F.M. 
it must be perfect. 

Whereas a vertical dipole is 
omnidirectional a horizontal one 
is directional at right angle to its 
plane. This helps, but get it 
high up, preferably out of the 
house and on a chimney for best 
results. It may be necessary to 
use a two or even a three-element 
array before the programme really 
comes in as the B.B.C. would 
like you to receive it. 

Please ask us for a copy of the 
B.B.C. V.H.F./F.M_ pamphlet; 
it is well worth reading. 


Dipole Adaptor “H" Type Array 
L892 uvthiems 
Advertisement of 
BELLING & LEE LTD. 


Great Cambridge Rd., Enfield, Middx. 
Written 20th Sept., 1956 
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“BELLING-LEE” 


announce 


A recent addition to the “Belling-Lee’”’ range 
of band I aerials, the “X” will find favour with 
the many members of the trade and the public 
who have asked for an aerial of this shape as an 
alternative to the Junior “H’”’ mentioned below. 


The new “X” is built to the usual high 
“Belling-Lee” standards. It has been developed 
from the original “‘Belling-Lee” “V”’ type array 
produced in 1946, and in fact consists of two 
“"V’s” placed “back-to-back”. 

An interesting feature is the mechanical 
design—the elements almost “spring to atten- 
tion”! It is definitely a long-life array. It is 
easily erected and particular care has been taken 
to ensure easy and quick connection of the feeder. 
L.830/1-S/L 6 ft. mast and lashings. €3 17 6 

U.K. PATENT APPLICATION NUMBER 19222/56 
The “BELLING-LEE” Junior “H” re- 
tains its position as one of the most popular 
acrials for use in “close-in” situations in 
normal service areas, giving a slightly better 
performance than the “X”’. 

L.822/1-5/A Array only ‘--e 5 
L.822/1-5/J Cranked mast oe 98 4 
L.822/1-5/9 9 ft. mast “a 0 


A long-life 


Collapsable 


“ BELLING -LEE’’ AERIALS ARE 
GUARANTEED AND INSURED 
FOR THREE YEARS 


BELLING ¢ LEE LTD 


GREAT CAMBRIDGE ROAD 


Telephone: Enfield 3322 


ENFIELD, MIDDX ENGLAND 


Telegrams: Radiobel, Enfield 


LEARN THE PRACTICAL WAY 
— COURSES WITH EQUIPMENT 


With many courses we supply actual equip- 
ment thus combining theory and practice 
in the correct educational sequence. 
The equipment, specially prepared and 
designed, remains your property. Courses 
include: Radio, 
Draughtsmanship, Carpentry, Photography 
and Commercial Art, 

Amateur S.W. Radio, 


Electricity, Languages, < 


Television, Electronics, 


Mechanics, etc. 


Equipment supplied upon enrolment and 
remains your property. 
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Accountancy 
Advertising 
Aeronautical 


Engineering 


Automobile 


Banking 
Book-keeping 
Building 
Business 
Managem 

Carpentry 
Chemistry 

Civil Service 


Engineering 


Civil Engineering 


Commercial Subj 


Commercial Art & 
Drawing 


Also courses for 
L.1.0.B., A.C.C.A 
Certificates, etc. 
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POST THE COUPON TODAY 
FOR OUR BROCHURE ON THE 
LATEST METHODS OF HOME 

TRAINING FOR OVER 

150 CAREERS AND HOBBIES 


THE ADVANTAGES OF E.M.I. TRAINING 


x The teaching methods are planned to meet 
modern industrial requirements. 


% We offer training in all subjects which provide 
lucrative jobs or interesting hobbies. 


te The student is taken carefully and thoroughly 
through his chosen subject. 


% A tutor is personally allotted by name to ensure 
private and individual tuition. 


% Free advice covering all aspects of training is given 
to students before and after enrolment with us. 


INDIVIDUAL TUITION IN YOUR OWN HOME 


Customs & 
Excise Officer 
Draughtsmanship 


M.C.A. Licences 

Mechanical 
Engineering 

Motor Engineering 

Photography 

P.M.G. Licences 

Police 

Production 
Engineering sel 

Public Speaking Television 

Radar Time & Motion 

Radio & Television ; Study 

Servicing ‘Tracing 

Radio Engineering Welding 

Refrigeration Writing 

Retail Shop Workshop Practice 
Management Works 

Salesmanship Management 

Sanitation and many others. 


University Degrees, General Certificate of Education, B.Sc.Eng., A.M.1.Mech.E., 
+» ACLLS., AM.Brit.L.R.E., A.M.LLA., City & Guilds Examinations, R.S.A 


Secretaryship 
Shorthand & 
Typing 
Sound Recording 
Structural 
Engineering 


Economics 
Electrical 
Engineering 
Electronics 
Fashion Drawing 
Heating & 
Ventilating 
Engineering 
Industrial 
Administration 
Journalism 
Languages 
Marine 
Engineering 
Mathematics 


Tele- 
communications 


ent 


ects 


Courses from 15/- per month 


POST 


THIS COUPON TODAY 


Please send without obligation your FREE book. 


E.M.1. INSTITUTES Dept. 127k, 
Grove Park Road, London, W.4. 


INSTITUTES 


THE ONLY POSTAL COLLEGE WHICH 
1S PART OF A WORLD-WIDE 
INDUSTRIAL ORGANISATION 


NAME 


ADDRESS 


SUBJECT(S) OF INTEREST 
(We shall not worry you with personal visits) NOVEMBER 1c38a 


The author's living room 
(reverberation time 0.46 
sec) showing placing of 
the loudspeakers for 
stereophonic sound repro- 
duction. 


AN APPRECIATION AND 
SOME EXPERIMENTS IN 


PSYCHO-ACOUSTICS 


By J. MOIR,* MALE. 


Stereophony in the Home 


I. every key cinema in the country a stereophonic 
sound film system is now installed, and as the sound 
quality that can be obtained from a proper stereo- 
phonic recording is so impressive it is natural to 
apply similar techniques to domestic sound repro- 
ducer systems. The recently released musical film 
“Oklahoma” is an excellent example of the results 
that can be obtained in the cinema from a stereo- 
phonic recording of music and singing. 

The advantages of stereophonic sound reproduc- 
tion are at least as great in the home as in a large 
hall, and the following notes are based on experience 
gained in running a two-channel stereo system in 
ordinary domestic surroundings. The views may be 
a little coloured by a professional interest in the 
design of stereo sound systems for cinemas. 

It is not proposed to recapitulate the funda- 
mentals of stereophonic sound reproduction, for this 
aspect has been adequately dealt with in previous 
contributions to Wireless Worldt but it will be 
remembered that two, three or five separate channels 
must exist between the recording studio and the 
reproducing room, the stereo performance improv- 
ing as the number of channels is increased. Prac- 
tical considerations restrict the number of channels 
to two when domestic equipment is considered. 

Stereophonic recordings were made many years 
ago by Blumlein of E.M.I. using simultaneous lateral 
and vertical modulation of a single groove on a 
gramophone record, but magnetic tape has so many 
advantages over discs that all current British releases 
are on twin-track magnetic tape. It seems likely 
that tape will become the standard storage medium 
though some of the smaller American companies 
issue a few discs having two recorded grooves. 

In England the recordings available so far have 
been released on jin magnetic tape by the E.M.I 


* Electronics Engineering Dept., British Thomson-Houston Com 


pany 

t “ Stereophonic Sovnd J. Moir 
Channel Stereophonic Systems I H 
Leakey, May & July, 1956 


March, 1951 “ Two 
Brittain and D. M 
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group under the “H.M.V.” and “Columbia” labels 
and these are the only ones of which experience has 
been obtained. Without waiting for the end of the 
story it can be said at once that stereophonic repro- 
duction in the home is a thrilling experience and one 
that results in a strong desire to “ ask for more” 

First a few words about the recorded tapes. The 
standard jin tape provides space for only two tracks 
and a 30-mil space (approximately) between them to 
minimize crosstalk. ‘The dimensions are as in Fig. 1 

A stereophonic recording demands that the two 
recording heads be in an agreed position and that 
the replay heads be in the same relative position. 
This is essential if the recording system is to pre- 
serve the time differences that are so important to 
a good stereo performance. E.M.I. arrange their 
recording heads in line across the tape and it is thus 
essential that the replay equipment should also use 
heads with their replay gaps in line. 

The microphone technique now employed in the 
E.M.I. is based on the Blumlein proposals, two 
directional microphones being mounted one above 
the other and mutually at right angles. However, 
our present purpose is to discuss the results obtained 
under domestic conditions rather than the studio 
techniques. 


Equipment Used 


Commercial equipment for playing “ Stereosonic” 
tapes is available from several advertisers in Wire- 
less World, but the price of a complete replay chain 
is a little on the high side for anybody on an 
engineer’s salary; in consequence the writer’s equip- 
ment shows signs of cinematic connections! For 
the enthusiast willing to assemble his own equipment 
several firms have available tape decks, including two 
compensated pre-amplifiers with an output in the 
region of one volt across 500 ohms. At a still lower 
price a tape deck can be obtained and the pre- 
amplifiers and main amplifiers assembled at home 
The tape reproducer used in my experiments is a 
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Ferrograph 2C/NF having in-line heads and an out- 
put of about one volt from the two internal pre- 
amps. ‘The main amplifiers are some standard units 
used in the smaller cinemas and having frequency 
characteristics within 1dB of each other over the 
whole audio-frequency range. Several types of 
loudspeakers have been tried, but it is still unfortu- 
nately true that the most expensive loudspeakers give 
the best reproduction. These particular examples 
are dual-channel, horn-through-the-centre-pole type 
(B.T.H. Type K10A) mounted in ported cabinets. 
They can be seen in the accompanying photograph of 
the living room. If the room is large enough high- 
quality speakers of this type are ideal, but they are 
not essential, a point that will be referred to later. 
The seating, a settee and two easy chairs, was 
arranged across the room about 10-12 feet away from 
the speakers. 

With this arrangement the results obtained are 
outstandingly good and represent a much greater 
improvement over long-playing records than the 
l.p. records show over the old 78-r.p.m. recordings. 
The ordinary technical criteria, low harmonic dis- 
tortion, wide frequency range, greater volume range, 
and low background noise, are inherently satisfied in 
a good magnetic tape recording and all the tapes 
tested set a standard much higher in these respects 
than any but laboratory examples of disc recording. 

Surprisingly enough these characteristics received 
little comment from the 20-30 friends who have 
heard the results. What did receive comment from 
everybody, whether technically or non-technically 
minded, is the extraordinary improvement in clarity, 
the complete separation of orchestra and singers, the 
apparent size of the orchestra and the ease with 
which one can listen. This last point is a rather 
unsuspected and rather under-emphasized advantage 
of stereo recordings. One listening session ran into 
a couple of hours without the slightest sign of fatigue 
though the playing of a good |.p. record immediately 
brought the comment of “ How hard that is to listen 
to after hearing the tapes”. 


Loudness Levels 


The work of Somerville and Brownlees in England, 
and Chinn and Eisenberg in Amsrica has shown that 
the public have a marked preference for lower-than- 
original sound loudness levels when reproducing 
music at home. This has been confirmed on many 
occasions in the present house, peak levels greater 
than about 85 phon always raising adverse comment 
from the other members of the family. After ten 
minutes playing of the first stereo tape it became 
obvious that peak loudness levels well above 85 phon 
were being experienced, so the sound level meter 
was brought out. This confirmed that the peak levels 
were in the region of 95-98 phon, a loudness level 
that would certainly arouse protests if the standard 
monaural system was being played. Even when 
disaster was courted by a direct question “ What 
about the loudness? ” only one listener in the group 
of six thought that “it was a bit loud”. 

A few words about some of the tapés that have been 
played “The Marriage of Figaro” by the Glynde- 
bourne Opera Company (HMV SAT 1007) is an 
outstanding example of the advantages of a stereo- 
phonic recording. Normally I have no special liking 
for opera sung in Italian, but this tape was played at 
least ten times during one day for the sheer pleasure 
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Fig. 1. Track dimen- 
sions of E.MJ. “* Ster- 
eosonic’’ records. 


RECORDED 
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Fig. 2. Alternative positions tried for the loudspeakers in a 
living room. 


of hearing the performance with all the spatial charac- 
teristics of the original. The orchestra is a separate 
group spaced from the singers, and the principal 
singers appear against the choral background without 
the least confusion. This is a recording to demon- 
strate to friends who believe they have a high-quality 
disc recording system! 

Orchestral music is almost equally impressive, the 
Classical Symphony (Prokofiev, No. 1 in D Major) 
SDT 1750, being most satisfying both technically and 
musically. This was another recording that was re- 
played at least ten times during one week-end, always 
bringing all domestic activity to a standsill. A long 
experience of high fidelity at home suggests that 
continued satisfaction is a rarity if records are being 
played. 

It must not be thought that a stereo system is only 
suitable for “serious” music; Phil Green and his 
orchestra in “Interlude for Melody,” Columbia 
BTD 701, is another outstanding example of the 
advantages of stereo recording, though my eleven- 
year-old daughter informs me that Phil Green and 
his band are a “square”. I am not sure what this 
means, but I suspect that he plays music rather than 
merely making a row. Perhaps somebody more 
attuned to the younger mind or having access to a 
suitable dictionary can translate the expression into 
English. A fair number of other recordings have been 
played, all with real delight, but those quoted might 
make a good foundation for a tape library. 

Some twenty people have listened to the equip- 
ment at various times, most of them being high-quality 
enthusiasts though diluted by a wifely accompani- 
ment. Without exception all their comment has 
been extremely favourable, but perhaps the greatest 
compliment is that three ladies sat for more than an 
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hour listening to opera in Italian and music by 
Prokofiev and Sibelius without saying a single word 
to each other except in the intervals. In a very long 
experience of domestic high quality I have never 
known this happen when playing records. The ex- 
planation is probably fairly simple; the reproduction 
is so realistic that it would just be sheer bad manners 
to indulge in conversation. 

Some of the more technical conclusions reached 
as a result of experiments are probably of interest. 
The loudspeakers used each have a fairly uniform 
polar distribution over an angle of about 60 degrees. 
Speakers having a less uniform angular distribution 
need to be placed more carefully but give very good 
results if this care is taken. The two ported cabinets 
were placed in the corners of the room, pointing 
down the length of the room and turned outwards to 
make an angle of about 30 degrees with the wall 
behind. The cone centres were then about 8ft apart 
and the best listening position about 10-12ft away. 
At greater distances the stereo effects existed over 
the whole floor area out to the end of the room 21ft 
away. Listening positions closer to the loudspeakers 
than the speaker spacing lose a good deal of the 
stereo impression. 

Several types of speaker have been tried and in 
general the better the individual speakers, the better 
the stereo result. However, the quality of the 
speaker and particularly the frequency range covered 
appear much less significant when using a stereo 
system. Any enthusiasts thinking of trying domestic 
stereophony need not be deterred by the absence of 
two speakers of top-class quality. When listening to 
a real orchestra the quality is not judged by the fre- 
quency range of the instruments, and the same atti- 
tude develops when using a stereo reproducing 
system. The frequency range that is reproduced 
seems much less important than the sense of size and 
spatial distribution produced by the system. 


Loudspeaker Positions 


Speaker positioning is a bit of a problem if the best 
listening position is to be integrated with normal 
domestic activity and the viewing of television. 
Speakers placed across the end of the room as in 
Fig 2 (a) give very satisfactory results, but are 
generally difficult from other points of view. A 
speaker placed at each side of the fireplace as in 
Fig. 2 (b) has advantages, in that it faces listeners 
seated round the hearth but the heating system needs 
to be a little better than “ standard British” in order 
that the audience should be comfortable eight or 
ten feet from the fire. Seating positions outside the 
area demarcated the speaker positions are not 
very satisfactory. e room used for the majority 
of the tests is fairly good acoustically (measured 
reverberation time 0.46 seconds at 500 c/s) but the 
acoustics of the listening room appear very much 
less important with a stereo Kp system than 
with a monaural system. ¢ acoustics of the 
recording studio are the predominating factor, a point 
well brought out when listening to the Glyndebourne 
recordings. Room size also appears to be a less 
significant factor, good results being secured in 
a room only 12ft x 9ft with the speakers across the 
end of the 9ft wall. 

One very important factor is the relative volume 
level from the two speakers. Any 2-channel stereo 
system must depend for its main effects on the 
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intensity difference that is produced at the two ears, 
the intended result being secured by the correct posi- 
tioning of the microphones at the recording studio. 
A reproducer system having separate gain controls 
in each channel allows the stereo result to be com- 
pletely spoilt by incorrect setting of the gain con- 
trols. The ideal arrangement is undoubtably to have 
a single knob with the two channel controls ganged 
on the same spindle, though each channel must have 
a separate gain control that can be pre-set to equalize 
the acoustic output from the two channels. From 
this point of view it would be a great convenience to 
have available a “ balance tape” with short bursts of 
1,000 c/s tone recorded alternately on each track. 
This would allow the acoustic outputs of the two 
speakers to be balanced and the gain control settings 
noted for future use. Such “loudspeaker balance” 
films are available to the cinema engineer. (A loop 
of tape only 3 or 4ft long is quite adequate.) The 
necessity of balancing, in some manner, cannot be 
too strongly emphasized, for lack of balance leaves 
the orchestra and all the singers on one side of the 
room, completely ruining any stereo effects. 

The amplifiers used should have similar character- 
istics, a tolerance of + 1 dB over the frequency range 
being suggested. If variable tone controls are fitted 
these need to be set to give the same overall frequency 
characteristic, or the orchestra tends to be concen- 
trated towards the loudspeaker having the best high- 
frequency response. Differences in frequency 
characteristic of more that 2 or 3 dB lead to a 
peculiar “stretching” of the orchestra, while the in- 
dividual instruments move about the stage as the 
player moves up and down the musical scale. 

Finally about the future. In the cinema world 
stereophonic sound reproduction has been seriously 
jeopardized by the widespread release of films with 
identical sounds on all three tracks though advertised 
as having “stereophonic sound”. In many films 
these have been dubbed on to the magnetic tracks 
from a single original photographic track. This is 
killing the goose with a vengeance. It is hoped that 
no one will attempt to foist such counterfeit on the 
domestic market. 

In my opinion, stereophonic tape recordings of the 
present standard are sufficiently outstanding to en- 
sure that they will be the accepted practice for all 
domestic high-quality systems in perhaps a couple 
of years time. Cost remains an obstacle at present, 
but it is to be hoped that prices will fall steeply as 
the demand rises. 


AN outline of the opportunities open to graduates and 
others in the Philips organization in this country is given 
in “ Careers in Philips.” It covers mainly the oppor 
tunities in the manufacturing organization but also 
touches upon the openings for technical staff in the 
commercial departments. 


Two brochures available from Metropolitan-Vickers 
cover the apprenticeshi which the company offers 
to graduates (“ The raining of the Professional 
Engineer”) and public, secondary grammar and tech 
nical schoolboys (“From School to Professional 
Engineering "’). 

“Opportunities in Electronics for University 
Graduates” is the title of a booklet issued by Mullard. 
It outlines the opportunities open to science graduates in 
the company’s research laboratories and production 
organizations. 
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Transistor R.F. Amplifiers 


2—PRACTICAL CIRCUITS WITH NEUTRALIZATION 
AND AUTOMATIC GAIN CONTROL 


By D. D. JONES,* m.Se., D.1.C. 


|. was mentioned in Part I, last month, that if a 
voltage appears at the output terminals of a tran- 
sistor amplifier, internal feedback due to r,, and 
C, results in a voltage also appearing at the input 
terminals. Consider a common-base amplifier 
working into a load Z,. If an a.c. current I is made 
to flow in the input circuit a voltage approximately 
equal to aIZ, will appear across Z,; the phase 
relationship between this and the applied signal 
will depend on the phase change introduced by the 
complex nature of «, Part of this voltage will now 
be fed back into the input circuit via C, and r,, 
and will modify the input impedance of the ampli- 
fier; the extent of this modification depends on the 
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Fig. 5. Method for 
neutralizing common- 
base transistor ampli- 
fier; a.c. circuit only 
is shown. 


INPUT OUTPUT 


o-——-¢ 


Fig. 6. Method for 
neutralizing a com- 
mon-emitter ampli 
fier 


Fig. 7 
r, and C 


Method similar to that shown in Fig. 6, but with 
taken into account 
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magnitude of Z, as well as on «, C, and r,,. The 
input impedance does therefore depend on the 
load; as was mentioned in the introduction this 
effect does not arise in thermionic valves until the 
frequency is comparatively high. 

If a tuned circuit forms part of the load, Z, 
will vary with frequency; this can give rise to con- 
siderable variations in input impedance over the 
bandwidth of the tuned circuit (and hence, of the 
amplifier). It is desirable to introduce a subsidiary 
network into the amplifier circuit to produce another 
feedback component which cancels out that produced 
by the transistor. 

Neutralizing networks of this kind play an impor- 
tant part in present-day transistor circuits. 

There are a number of possible neutralizing 
arrangements, but so far only two or three of them 
have been extensively used. A useful method both 
for seeing the necessity for neutralization, and also 
for aligning the circuit itself, is to measure the input 
impedance of an amplifier as a function of frequency 
over the pass band; the amplifier load includes the 
tuned circuit in these measurements. 

In the common-base amplifier the input imped- 
ance can increase to very high values in the pass 
band; it can in fact become infinite, change its sign 
and give rise to oscillations. In the case of the 
common-emitter amplifier, the input impedance 
decreases over the pass band and can again become 
negative and cause oscillations. In properly neutral- 
ized amplifiers there should be no significant changes 
of input impedance over the pass band. 

The circuit shown in Fig. 5 is found to be satis- 
factory for neutralizing the common-base amplifier. 
Any voltage appearing across the output terminals 
will give rise to a voltage across the input terminals 
due to internal feedback provided by r,, and C,; 
however, a voltage will also be fed back into the 
input terminals via C,, and r,, and if 

rC. = TyoCe 
these fed back voltages will be equal and will cancel 
each other out. 

The circuit shown in Fig. 6 can be used for the 
common-emitter amplifier. In this case the capaci- 
tance C, feeds a voltage back into the input circuit; 
by means of the phase inverting transformer and 
the capacitor C,, an out-of-phase voltage of equal 
amplitude is also applied to the input circuit. The 
effectiveness of this method depends on r,, being 
low. A more satisfactory result can be achieved if 
the circuit of Fig. 7 is used; however, since r, varies 
rapidly with emitter bias current it is found that 
this bias must be kept reasonably constant for the 
method to be effective. 

Any practical amplifier is expected to give satis- 
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ance over a range 
of operating con- 
ditions. A fair test 
of the perform- 
ance of any neu- 
tralizing circuit, 


therefore, is to ob- 
serve its variation 
with operating 
conditions, ¢.g., 
with change of 
supply voltage. 
When using 
GET4 transistors 
in 465-kc/s i.f. 
amplifiers, it is 
found that the 


common-base cir- 
cuit with the neu- 
tralizing method 
shown in Fig. 5 can withstand large changes in 
supply voltage. It is also found that the amplifier 
is more stable if r,C,, is slightly less than r,,C,; 
using the mean values of r,, and C,, obtained from 
the production ‘‘ spread” of the transistor, is also 
found to be adequate, 

The higher the dynamic impedance of the tuned 
circuit used, the more critical does the design of any 
neutralizing network become. 

Fig. 8 shows a two-stage 465-kc/s i.f. amplifier 
using GET4 transistors. A dynamic impedance 
of about 50k is used in this case to avoid the 
necessity for very accurate neutralization. A gain 
of about 36dB is obtained with such an amplifier. 
This gain is considerably lower than would be 
obtained if transistors having much higher M, 
were used; however, it does show that using tran- 
sistors in what are undoubtedly ‘“‘ marginal” cir- 
cuits, useful gain can be obtained if neutralization 
is employed. 

In order to obtain as much gain as possible it is 
necessary to use interstage transforming circuits. 
The transformation ratio depends on the dynamic 
impedance of the tuned circuit forming the collector 
load of one transistor and the input impedance of 
the next stage. In the amplifier shown in Fig. 8 
a turns ratio of about 20:1 is used, though this 
could be increased at the expense of rather more 
critical neutralization. 

Of the various types of matching circuits that 
can be used, that shown in Fig. 9(a) is widely em- 
ployed in practice. In experimental work the circuit 
of Fig. 9(b) is often useful. 


~6V 


Fig. 8. A two-stage 465-kc/s i.f. amplifier using GET4 


transistors. 
4 i: i ©) 
+ — o 


(b) 


Interstage coupling networks. 


(¢) 
Fig. 9. 


Since C, and C, form part of the tuned circuit 
it is important to remember that C, varies with 
supply voltage. To minimize this effect, the tuning 
capacitor should be large. 

It is often desirable that the gain of an amplifier 
can be automatically adjusted according to the 
mean level of the input signal. Unless the gain is 
controlled in this way the amplifier may be over- 
loaded at high levels of input signal. 

Automatic gain control can be achieved in two 
ways. In the first method, the actual d.c, voltage 
at the collector is reduced as the mean signal level 
increases; both the current gain factor and the 
collector capacitance vary with collector voltage 
and contribute to a reduction in the gain of a tuned 
amplifier. The second method is based on reducing 
the emitter bias current as the mean signal level 


; 


INTERMEDIATE 
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Fig. 10. Automatic gain control of a common-emitter amplifier. 
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increases; this technique is used more extensively 
than the former and is therefore discussed in greater 
detail. 

In Part I of the article it was mentioned that the 
input impedances of the common-base and common- 
emitter amplifiers, when working into low load 
impedances, are given by 


Zz r, » (1—«) for common-base. 
Z 


im 


common-emitter, 


', 
‘ho for 
l—a 


tn 


(C, being ignored for the moment), When the load 
impedance is comparatively high it is found that 
the parameter r, still plays a dominant role in the 
expression for input impedance. It was also mentioned 
earlier that r, is inversely proportional to the emitter 
bias current I,. If this current is varied Z,,, will 
be varied in both amplifiers. 
The emitter bias current, I,, is related to the base 
bias current, I,, by the expression 
I, - 1, 
l—a 
Since 1/1—« is, typically, 40 it will be seen that 
large changes in I, and hence in r, can be achieved 


by small changes in In both common-base and 
common-emitter amplifiers it is general to arrange 
the d.c, bias circuit so that the value of I, can be 
varied. 

Fig. 10 shows a circuit used experimentally for 
providing a.g.c. In this, the output from the ampli- 
fier is rectified by diode D, to give a positive output 
voltage. This is then fed back to the base of the first 
amplifier and reduces the base bias current (which 
is negative in sign). The emitter resistor Rg, should 
be as low as possible because it produces an undesir- 
able increase in the d.c. input resistance of the ampli- 
fier; the a.g.c. may be regarded as being substantially 
d.c. The resistance of R, is made fairly large 
(20k) and, as a result, much of the positive bias 
voltage Vy, is developed across it. This biases the 
diode in the reverse direction, thereby giving rise 
to a delayed a.g.c. characteristic. As the signal 
input to the diode is increased, the positive voltage 
between emitter and base, and hence the gain of the 
amplifier, is reduced, 

In amplifiers where a transistor is used as a second 
detector a similar principle can be employed to 
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script to screen 


Every item of equipment which transforms a sound or television pro- 
gramme from a conception in the author’s and producer’s minds to 
what is ultimately audible and visible on the monitor can be provided 
by Marconi’s. Whether it be for a studio or O.B. vehicle, Marconi’s 
not only make it, they will install it (including constructing the building 
or vehicle to house it), maintain it, operate it (or train operators in its 
use) and completely co-ordinate it with the whole system of which it 
forms a part. 


75% of the world’s broadcasting authorities rely on Marconi equipment. 
Marconi Television equipment is installed at all B.B.C. and1.T.A. Television Stations. 


Lifeline of Communication 


MARCONI 


Complete Sound and Television Broadcasting Systems 


MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSPORD, ESSEX 
ee 
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COSSOR radar 
type 


A 


with MT I. 


The Aerial Head, jack-supported,is suitable for 
mobile, tower or roof mounting. A Secondary 
Radar aerial can be mounted on top of the 


scanner, as shown here 


Either single or twin channel 
installations are available 


Shown at Farnborough this year—a new 
Cossor high-power S-band surveillance 
radar, complete and self-contained in a 
single trailer. The Type 21 is a high- 
definition radar with a vertical coverage 
of 0-45° without beam tilting or switch- 
ing. Moving target indication is provided 
and is fully controllable. Anti-rain facili- 
ties, including circular polarisation, are 
provided. All equipment is shock-moun- 
ted for rough terrain, and the cabin 
accommodates two operators and a 


technician, Peak power: 500KW. 


Accessibility: The magnetron, like all Bach electronic chassis is serviced from 
major umits, ts readily accessible. the front—whilst operating. 
C ( \) \) () Rr THE COSSOR GROUP OF COMPANIES - HIGHBURY GROVE - LONDON - N.5 
Phone: CANonbury 1234 (33 lines) Grams: Cossor, Norphone, London Cables: Cossor, London 
A. C. COSSOR LTD . COSSOR RADAR LTD, COSSOR INSTRUMENTS LTD STERLING CABLE CO, LTD. 


BEST PRODUCTS LTD. + COSSOR (CANADA) LTD, + BEAM INSTRUMENTS CORP. (U.S.A.) - COSSOR COMMUNICATIONS CO. LTD. 


The Second International Congress on Acoustics was held at Cambridge, Massachusetts, in 
June this year in conjunction with the Annual Meeting of the Acous‘ical Society of America. 
These Congresses, which are sponsored by the Interna ional Commission on Acous'ics, one o! 
the specialized commissions of the International Union of Pure and Applied Physics under 
UNESCO, are being held at intervals of three years. The first was held at Delfc in 1953. 


International Acoustics Conference 


Some Impressions of this Year’s Meeting in the U.S.A. 


FROM A CORRESPONDENT 


r 


Tie opening ceremony and the first two days’ 
technical sessions were held at the Massa- 
chusetts Institute of Technology. The following 
two days’ technical sessions took place in Harvard 
University and the fifth and final days’ meetings 
were again at M.I.T. In addition to the technical 
sessions, some visits, a concert and a banquet were 
arranged for the delegates. 

The meetings at Harvard were of particular 
interest because of the associations with W. C. 
Sabine who originally postulated the concept of 
reverberation time. Some of the meetings were held 
in the Sanders Theatre which was one of the 
auditoria in which he conducted his experiments. 
His original reverberation chamber was on view, as 
were some of the famous cushions which he used 
in providing absorption experimentally. The con- 
cert was given by the Boston Symphony Orchestra 
in the Boston Symphony Hall which is an import- 
ant acoustic design by W. C. Sabine. 

Because this Congress was held in conjunction 
with the Annual Meeting of the Acoustical Society 
of America the attendance was much greater than 
at Delft. In all there were about 900 delegates and 
almost 300 papers in various classifications. In 
addition to the delegates there were, of course, 
associates, bringing the total to the region of 1,200. 
The variety of papers was great, covering all the 
aspects of acoustics. Typical classifications were as 
follows :— 

Architectural Acoustics 

Musical Acoustics 

Speech Analysis and Synthesis 

Physical Acoustics and Sonics 
Loudspeakers and Sound Reproduction 
Noise Control and Measurements 
Bioacoustics 

Geophysical Acoustics 

Radiation and Scattering of Sound 

On the evening of the first day a demonstration 
of speech analysis and synthesis was given by W. 
Lawrence of S.R.D.E., which was exactly similar 
to the demonstration he has already given in this 
country to the L.E.E. and to the Acoustics Group of 
the Physical Society. Following this another demon- 
stration of speech synthesis was given by G. Fant 
of Stockholm which, although in some respects it 
did not reach the standard of the S.R.D.E. demon- 
stration, appeared to indicate a more flexible system 
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which might be capable of great development. A 
very humorous finale to these demonstrations took 
the form of a duet sung by both pieces of equipment. 
For the benefit of all the delegates, a survey 
paper was read by Georg von Békésy on the mech- 
anics of the cochlea. Békésy, who has now worked at 
Harvard University for many years, is well known 
for his investigations into the theory of hearing. 
In the field of loudspeakers and sound reproduc- 
tion various interesting papers were read. For 
example, papers were given on “ Directional Loud- 
speakers for Sound Reinforcement” by S. Hill 
(S.T.C.); “The E.M.I. Stereo Recording and 
Reproducing Systems” by G. F. Dutton; “ Displace- 
ment Pickup for Measuring the Motion of a Loud- 
speaker Cone at Many Points” by K. R. McLachlan 
A paper was also read on the latest apparatus for 
the alteration of the playback time of a sound record 
by A. M. Springer, who now claims that this equip- 
ment, which is basically similar to the lon- 
schreiber B” used by the Germans during the war, 
can expand the time of reproduction of speech and 
music by as much as 200 per cent and give satisfac- 
tory compression of 50 per cent. An interesting pape 
was read by R. Kirk on “ Learning, A Major Factor 
Influencing Preferences for High-Fidelity Repro- 
ducing Systems”. This paper describes an attempt 
to evaluate the effect of experience on the opinions 
of subjects listening to high-quality electro-acoustic 
reproducing systems. Two groups were used; one 
listening to music reproduced between 30 and 
15,000 c/s, while the other group listened to 180- 
3,000 c/s. After they had listened for two hours a 
week for 13 weeks, tests were carried out which 
seemed to show that the subjects preferred the par- 
ticular bandwidth to which they had been listening 
Papers on architectural acoustics reflected the work 
going on at present to provide effective objective 
means for measuring the properties of enclosures, 
but developments are so slow that it will be many 
years before complete reliance on objective methods 
will enable satisfactory designs to be carried out 
In the field of musical acoustics several papers 
described methods of synthesizing sounds, which in 
some cases were intended to represent normal 
musical instruments and iu other cases to produce 
sounds entirely different. Some workers are con 
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centrating on the analysis of musical sounds mainly 
with the object of being able to synthesize them. 

A considerable number of papers were devoted to 
the study of problems of noise and its measurement. 
This aspect of acoustics assumes greater importance 
every day because of the new sources of noise, such 
as jet aircraft, which are now becoming so disturb- 
ing that they cannot be ignored. In the case of 
buildings, the desire to economize leads to lighter 
forms of construction which are sometimes quite 
inadequate for sound insulation. 

This Congress was very successful in bringing 


together all the workers in the various fields of 
acoustics. The delegates enjoyed the proceedings 
and appreciated the excellent organization. It is 
perhaps unfortunate that the large number of papers 
to be read reduced the time for discussion, a point 
which requires consideration in planning future 
congresses. Most of the papers read are to be 
published either in Acustica or in the fournal of the 
Acoustical Society of America. 

At the concluding session it was announced that 
the Third International Congress on Acoustics will 
to be held at Stuttgart in 1959. 


Amateur Television 


Progress in Colour Transmission 


tile the last general report on amateur television 
published in Wireless World over two years ago, 
steady progress has been maintained, resulting in 
some spectacular results. Perhaps the most interest- 
ing of these is the work on colour television. As 
already reported, C. G. Dixon, of Ross-on-Wye, 
obtained first results over a closed circuit with a 
home-made frame-sequential colour camera in early 
1954, using 150-line 100-frames per second stan- 
dards. Further development of the colour gear 
produced a simple colour slide scanner and colour 
bar generator of a reasonably transportable size. All 
this equipment was shown in use (closed circuit) at 
the 1955 British Amateur Television Club Convention, 
and as a result it was arranged that as soon as prac- 
ticable, a colour transmission over the air should be 
tried. By early spring of this year, reliable two-way 
television transmission had been established between 
G2WJ/T at Dunmow and G3CVO/T at Chelms- 
ford. Mr. Dixon’s colour bar generator and rotating 
disc monitor were later incorporated in the mono- 
chrome apparatus at these two stations, and on 
April 7th successful colour patterns were transmitted 
between them. Mr. Dixon was unable to bring the 
colour camera for this test, but plans are in hand to 
use it for the transmission of colour pictures from 
Ross-on-Wye to Birmingham once the path is estab- 
lished. 

Naturally, much interest has been aroused by these 
tests, and although the system is not compatible, it 
is relatively easy for the amateur to use. Simultane- 
ous colour systems, such as the “ British-N.T.S.C.,” 
are, so far as amateurs are concerned, at present 
limited to slide and film scanning, or to flying-spot 
studio scanning. On the other hand, simple frame- 
sequential receivers built to receive N.T.S.C.-type 
transmissions can easily be modified to receive 
amateur colour transmissions. For this reason, 
several colour monitors are being built, especially in 
the London area. 

On the r-f. side, very great strides have been made. 
Following the continued success of the G2WJ/T 
(Dunmow) to G3GDR/T (Abbots Langley) trans- 
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By M. BARLOW (G 3cvo) 
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Television links established by amateurs in East Anglia. 


missions, admittedly over a very good v.h.f. path, 
contact has been established between six stations in 
East Anglia. Due to siting difficulties, not all of 
these stations can work all the others, and attempts 
are being made to relay pictures from one station to 
another. Unfortunately, the size of aerial required 
on some of the more difficult “ hops ” makes it awk- 
ward to mount two arrays at a reasonable height, 
with consequent reduction of signal-to-noise ratio. 
Similarly, attempts to work simultaneous duplex be- 
tween two stations—a realization of a “television- 
telephone ”—have not so far succeeded. It should 
be explained that all the vision signals are trans- 
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mitted in the 430-440 Mc/s region, with the sound 
channels, normally duplex, on lower frequency 
amateur bands such as 1.9Mc/s or 145 Mc/s. 
Attempts to space the sound channel the correct 
3.5 Mc/s below the vision carrier are only successful 
over the better paths, as otherwise the loss of vision 
signal-to-noise ratio is too great to be tolerated as 
the receiver bandwidth is increased. To overcome 
this, and for weak-signal reception generally, it is 
becoming common to lock the amateur TV equip- 
ment to B.B.C. or I.T.A. synchronizing pulses at 
each end of the path; considerably weaker signals 
can then be resolved quite easily. 

There are now 23 amateur television stations 
licensed, and 14 of these have actually radiated pic- 
tures. In Birmingham, G3KBA/T is in a very bad 
location, surrounded by tall steel-framed buildings, 
and in order to send pictures from his 16mm telecine 
scanner to G3KQJ/T at Wolverhampton, a relay 
via a nearby station is necessary. G3KFH/T 
at Worthing has put out some test transmissions, 
and hopes to send pictures across the channel. With 
G3BLV/T (Sunderland) and G2DUS/T (Baldock) 
thinking in terms of portable television transmitters, 
no doubt the present record of 38 miles will soon be 
broken. 

As was to be expected, the photo-conductive pick- 
up tube has replaced all other camera tubes as the 
first choice for the amateur, on account of its sensi- 
tivity, small size and modest power and scanning 
requirements. Cameras are built along similar lines 
to industrial TV cameras, often with lens turrets and 
built-in viewfinders for which second-hand projec- 
tion tubes run at reduced e.h.t. are popular. Existing 
cameras of the image iconoscope and image orthicon 
types are still used, of course, but their size is a 
distinct disadvantage in the average small workshop. 
Some surplus American airborne TV cameras have 
also been used with success, but the tube sensitivity 
is very low. With photo-conductive tubes, normal 
room lighting is usually sufficient to produce excel- 
lent pictures. 

Flying-spot scanning remains the standby for most 
amateurs; newer blue-trace c.r. tubes enable first- 
class pictures to be produced for a very small out- 
lay. Tubes in domestic television sets can be pressed 
into service to give fair results, and considerable 
attention has been given to the problem of scanning 
cine film. Thus one 16mm scanner consists of an 
unmodified Kodascope projector, with a 9-in 
MW22-14 tube as the scanner, using a 4in by 3in 
raster. The projector is driven by a synchronous 
motor, but asynchronous running is possible with 
slight flickering. A 931A photocell is used, with 
gamma correction in the video amplifier to correct 
for receiver tube characteristics. More favoured are 
the types of scanner in which the film is wrapped 
round a glass or perspex polygon in the same way 
as in a simple film editor. This system has the very 
great advantage for the amateur that a picture is 
produced at all film speeds without any synchroniz- 
ing troubles. Scan reversing switches are normally 
fitted for quick saving of face when the film has 
been incorrectly loaded! For those with photo- 
conductive-tube cameras, the problem is much 
simpler; with the camera pointed at the projector 
(suitably dimmed), very reasonable pictures are pro- 
duced with no synchronization whatsoever. 

Miniaturization and economy in components are 
pressed to the limit, and several members are using 
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BRITISH AMATEUR TELEVISION STATIONS 


—— r 


Location 


_ a 


Vision 
—_— Sound | 
Fre- Frequency 

quency @r.p. (Me's) 


Call sign 


Dunmow, Essex 
Abbots Langley, Herts. | 
Baldock, Herts | 
Ely, Cambs 
Bishops 
Herts 
Chelmsford, Essex 
| Birmingham,Warwick. | 
| Sunderland, Ourham 
Plymouth, Devon 
Belfast, N. ireland 
Norwood, London 
| Chelmsford, Essex | 
Wolverhampton, Staffs.| 438.75 
Enfield, Middx | 
St. Albans, Herts 
Leicester 
Upminster, Essex 
Maidenhead, Berks. 
Luton, Beds. . 
| Worthing, Sussex 
Blyth, Northumb 
| Coulsdon, Surrey 
GILDOW/T | Birmingham, Warwick 


432.5 or 145.3 
434.1 or 144.7 
434.5 or 144.5 


Stortford, | 


433.5 
| 426.86 or 1.97 


445.5 
4450 
434.25 
| 433.0 
4326 


434.7 


Amateurs with a general transmitting licence add the suffix "'/T' 
transmitting television 


when 


a simple frame pulse of one half-line duration rather 
than the full B.B.C.-type waveform. For the latter, 
some 14 valves are usually required, and the pos- 
sibilities of transistors are beginning to be explored. 
As an idea of the size of a typical amateur TV 
equipment, it may be mentioned that G2DUS/T 
(Baldock, Herts) has in a rack 36in high by 15in wide 
the following units: 405-line sync generator, 45-Mc/s 
oscillator and distribution amplifier, vision mixer, 
Staticon camera control unit, monoscope unit (Test 
Card C) and pattern generator, and power supplies. 
The camera is 10in long by 4in wide and 6in high, 
and is fitted with 75mm, 35mm and 25mm lenses. 
With the addition of a domestic TV receiver, a com- 
plete closed circuit television station is available. 

With a view to informing and instructing amateurs 
in the problems of television transmission, booklets, 
a film and six instructional tape lectures have been 
produced. In addition, B.A.T.C. groups have been 
formed in Southampton, Worthing, North and South 
London, High Wycombe, Romford, Chelmsford and 
Birmingham, where meetings are frequently held. 
There is little doubt that we are in this country well 
ahead of everyone else in this particular field, 
although there are active enthusiasts in the U.S.A., 
the Netherlands, South Africa, Australia and New 
Zealand. 

Future developments are difficult to prophesy; a 
link between London and Birmingham, and between 
the United Kingdom and the Continent, are obvious 
targets. In the meantime experiments continue with 
a microwave link, pulsing banks of fluorescent 
coloured tubes for frame-sequential work in colour, 
simpler sync generators, better film scanners and 
more effective transmitters and receivers. No doul 
when G3CTS/T, the station of the Television 
Society, at Norwood, starts regular transmissions 
this autumn, more and more people will be tempted 
to try it for themselves. 

A representative selection of the equipment men- 
tioned in this article will be shown in operation at 
the third Amateur Television Convention to be held 
on October 27th at the Bonnington Hotel, Southamp- 
ton Row, London. 
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Fig. | 
on the horizontal test bars to the right 
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(b) 
The effect of insufficient tape speed control is shown at (a) both on the received picture itself (a small section) and 
At (b) is shown the improvement effected when the control equipment is in operation 


RADIO PICTURES ON TAPE 


= the Olympic Games this winter, some 
of the news pictures arriving from Australia by radio 
phototelegraphy are likely to have undergone the 
intermediate process of storage on magnetic tape. 
Che storage equipment will be operating at Singa- 
pore, which is the normal Cable and Wireless relay 
point on the “eastabout” route between Australia 
and the U.K. ‘The purpose of the scheme is to facili- 
tate the transmission of pictures when radio condi- 
uions are not good enough on both sections of the 
route simultaneously for direct relaying. Quite often 
when conditions are good on the first section they 
are bad on the second, and vice versa. With the in- 
termediate storage, however, it will be possible 
send a picture from Australia to Singapore even 
when radio propagation is bad between Singapore 
and Britain—then to forward it over this second 
secuon when the conditions improve. 

In the past any storage has been done simply t 
printing the picture at the relay station and re-scan 
ning it when required. This, however, tended 
degrade the picture quality, mainly because of inter- 
action between the two scanning patterns, and Cable 
and Wireless considered it desirable that the signal 
itself should be stored, preferably on magnetic tape 
Here, the main difficulty arises from possible varia- 
tions in the speed of the tape. Any such varia- 
tions between successive scan lines* of the picture 
produce timing errors, which are particularly notice- 
able from the ragged reproduction of horizontal 
edges on the received picture, as shown in Fig. 1(a) 

To overcome this problem the Cable and Wireless 
tape storage equipment incorporates an automatic 
system of speed control comparable with an a.f.c 
This makes use of a stable reference frequency 
of 2kc/s from a crystal oscillator, which is recorded 
on one track of the tape while the other track is 
taking the incoming picture signal An orthodox 
twin-track tape deck is used, running at 13 inches 
per second On playback this reference frequency 


loop 


* Which are, of co ‘ ‘ on the drum scanning system 


used and are, in fact, | nes to the inch 


550 


is compared with the original from the oscillator, and 
any difference resulting from a change in speed is 
used to produce a correction signal which controls 
the tape drive until the frequency difference is 
reduced to zero. Since the picture information on 
the tape and the reference frequency bear a constant 
relationship to each other (being recorded simul- 
taneously) any correction applied to one means 
correction to the other. 

The actual comparison of frequencies is done by 
an electromechanical system. To begin with, the 
normal tape-drive motor is replaced by a phonic 
motor which, for the recording operation, is energized 
from the 2-kc/s crystal oscillator through a power 
amplifier. On playback, the recorded reference fre- 
quency from the tape and the output from the crystal 
oscillator are both amplified and used to operate two 
further phonic motors which drive the two input 
shafts of a differential gear. The cage, or output 
shaft, of the differential then rotates with a speed and 
direction corresponding to the difference between 
the two input speeds (and hence frequencies). 

This “error signal” rotation, amounting to per- 
haps 1° of angular movement, is used to drive a 
variable capacitor which controls the frequency of 
one of a pair of 100-kc/s oscillators in a b.f.o. arrange- 
ment. The beat frequency obtained is arranged to 
be 2kc/s, and this, after amplification, is used to 
energize the tape-drive phonic motor. Any error 
signals from the differential gear will cause this 
2-kc/s beat to be varied (a matter of 3 or 4c/s per 
degree of angular movement) and as a result correc- 
tions are applied to the speed of the tape-drive phonic 
motor in the right sense to reduce the error signals 
to zero. 

The actual stability of tape speed obtained by this 
method is +1.5 parts in 10* over the period of one 
drum revolution (short-term stability) and better 
than +1 part in 10° over the period of a complete 
picture (long-term stability Fig. l(b) shows how 
the timing errors are reduced and the picture quality 
is improved compared with (a). 
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Available for the first time 


a complete range of 


transistors 


—for the radio 


INTRODUCING 
a al Bi the New Metal Clad 
and electronics 3 Top Hat” TRANSISTORS 


* Hermetically sealed, welded metal-to-metal 
container insures against moisture penetra- 


ind ust ry , tion even in high humidity at high ambient 


temperatures. 


Revolutionary new all-metal construction 
gives far greater heat dissipation. 


A complete range of basic samples with 
mean average characteristics are available, 
including matched pairs for push-pull output, 
for Design Engineers in the radio and 
electronics industry. 


TYPE APPLICATION 
XAl101 I.¥. Amplifier 


XA102 Frequency Changer/Oscillator 
(cut-off frequency 7 Mc/s) 
XB102 Intermediate L.F. Stage 
‘ XB103 Intermediate L.F. Stage 
Send for range of Basic Samples and Aes XC100 Series Output Stage, including matched 
Technical Dete. “¥ pairs for push-pull 


0.347" 
+0.005 


# 


RADIO DIVISION 
THE EDISON SWAN ELECTRIC CO. LTD., 155 CHARING CROSS ROAD, LONDON, W.C.2 
Telephone: Gerrard 8660 Member of the A.E.1. Group of Companies Telegrams: Ediswan, Westcent, London 


vo 


Ib 


Suppressor 


Choke 


Cores 
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Integral terminations at both ends ensure a wide 
field of application for these cores in the 
construction of self-resonant chokes for TV inter- 
ference suppression. Indeed, this is an 


outstanding design feature for many types of R/F 


Literature and sample cores 


coils and chokes required in small light- 
weight equipment. High internal resistance means 
that the shunting effect on the coil is 
negligible. The range of materials and termina- 
tions is such that most frequencies, 


particularly Band ITI, are adequately covered. 


are readily available to Design Engineers on request. Plessey 


THE PLESSEY COMPANY LIMITED, CHEMICAL & METALLURGICAL DIVISION, WOOD BURCOTE WAY, TOWCESTER, HORTHANTS. TEL: TOWCESTER 512 
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By JOHN W. MURRAY* 


B ROADCASTING within the colonies, which has 
been in operation for not much more than ten years, 
is posing problems that demand a fairly early 
solution. The fundamental problem is similar to 
that which led the B.B.C. and other European 
broadcasting authorities to introduce a v.h.f. service, 
although the attendant circumstances are in general 
very different. 

. Twelve bands’ within the high-frequency section 
of the radio spectrum (3-30 Mc/s) are allocated for 
broadcasting; some for certain regions and others 
world-wide. Allowing a “guard” of 5kc/s at both 
ends of each band, there is a total available band- 
width of 2,800kc/s, which, assuming 10kc/s per 
channel, provides 280 channels. In order to 
eliminate “skip” effect 
close to the transmitting 
station and to ensure that 
the greater part of the 
power radiated is con- 
centrated, as far as pos- 
sible, within the territory 
to be covered, it is neces- 
sary to arrange for high- 
angle radiation. This 
means that, in practice, the maximum usable fre- 
quency cannot be higher than the critical frequency. 

For the broadcasting services under considera- 
tion, therefore, it is unlikely even at periods of 
maximum sunspot activity that frequencies much 
higher than 10 Mc/s will be used. The lower limit 
is imposed by the high noise level below 4 Mc/s. 
Thus, ignoring all bands above 10 Mc/s, we are left 
witb a total bandwidth for local colonial broadcasting 
of 1,225 kc/s, providing for only 122 clear channels. 

Even supposing that it were possible to achieve 
complete international agreement on the allocation, 
clearing and sharing of frequencies (and this, un- 
fortunately, is far from being the case) it is obvious 
that it is utterly impossible to attempt to accommo- 
date all the required colonial broadcasting stations 
within the usable part of the h.f. bands. The result 
of trying to do so is interference on most channels 
and, moreover, there is no room in the h.f. bands 
for future expansion. The conclusion to be drawn 
is that some alternative to the use of short waves 
must be explored for the efficient internal coverage 
of individual colonial territories. The obvious 
alternatives are: medium frequencies and very-high 
frequencies. The use of medium frequencies, 
although fairly satisfactory, suffers from two major 
limitations. First the medium-wave band is relatively 
uneconomical because of the necessity to use fairly 
high powers to overcome atmospheric noise, and, 
secondly, because of the possibility of interference 
from distant stations after dark. V.H.F. transmis- 
sions suffer from neither of these disadvantages. 

The use of v.h.f. does, however, suffer from some 


* Nigerian Broadcasting Service. 
bands (3-30 Mc/s). 


* Broadcasting 


Those shared with other 
services are marked with an asterisk. 3.2—3.4*; 3.9--4.0*; 4.75 


1—7.3*; 9.5—9.775; 


4.995*; 5.005—5.06*, 5.95—6.20, 7.1—7.3*; 11.7 
11.975; 15.1—15.45; 17.7~—17.9; 21.45—21.75; 25.6—26.1. 
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PROBLEMS OF PROVIDING 


A 


DOMESTIC SERVICE 


important limitations. The first is the lack of cheap 
receivers, whether f.m. or a.m., battery- or mains- 
operated. Clearly, if a decision is made in favour 
of the use of v.h.f. broadcasting in under-developed 
countries, the change-over from short-wave broad- 
casting wil) have to be spread over a period of 
perhaps five to ten years. It would be preterable, 
therefore, for a “general purpose” receiver to be 
made available, providing for reception on short 
and medium waves as well as on the v.h.f. bands. 
This would be desirable, in any case, so as to make 
it possible for listeners to tune to overseas stations 
as well as to their own domestic v.h.f. channels. At 
the present time such a receiver would not cost less 
than £30 and, while this might find a fairly ready 
sale in towns, the rural 
inhabitants with a much 
lower income would find 
it quite impossible to afford 
such a sum. It is thought 
that a receiver of the type 
envisaged could be made 
available much more 
cheaply than at present 
if it were possible for 
several colonial territories to co-operate so that an 
initial order of not less than 30,000 receivers could 
be placed with a single manufacturer. Preliminary 
discussions have already taken place on this subject 
with one manufacturer, The servicing of the sort of 
“combination” receiver suggested might conceiv- 
ably present major difficulties, particularly if it were 
decided to use a frequency-modulated v.h.f. systern. 
More complicated test equipment and much greater 
knowledge and skill would be required to service 
such receivers compared with the “ rule-of-thumb” 
servicing of a medium-wave or even a medium- and 
short-wave receiver. A further limitation to the use 
of both v.h.f. and m.f. broadcasting, particularly in 
large colonial territories without reliable internal 
telephone communications, is the problem of ex- 
pense in supplying programmes to each transmitter. 
Granted that much could be done to solve this by 
careful siting and design of aerials (more particu- 
larly with v.h.f.), so that some transmitters would 
also form part of the programme distribution chain. 

To summarize, it is certain that there can be little 
expansion of domestic broadcasting in colonial 
territories on the h.f. bands, whether by an increase 
in the number of channels or of the powers used. 
The alternatives are v.h.f. or m.f. Transmitters for 
v.h.f. might be considered to have greater range for 
less power than mf. transmitters, because of the 
noise limitation on the m.f. band, and, therefore, be 
cheaper to run. On the other hand, the use of v.h.f. 
poses some major problems because of the necessity 
to provide and service much more complicated 
receivers. I think that this whole problem of the 
choice of method of coverage is fundamental to 
broadcasting in every colonial territory, and that 
discussions should be held, in the near future, 
between British radio manufacturers and technical 
representatives of every colonial territory concerned. 
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49Mc/s 


Fig. |. Simplified circuit dia- 
gram of the r.f. portion of the 
receiver before modification. 


TO SOUND 
AMPLIFIER 


Modifying 


Upper-Sideband Television Receivers 


Alterations to T.R.F. Sets for Reception 


of the Crystal Palace Transmissions 


By G. J. CONWAY 


A NUMBER of t.r-f. television receivers built to 


receive the transmissions from Alexandra Palace 
were designed to accept the upper vision sidebands 
and are now giving unsatisfactory reception of the 
Crystal Palace transmissions which have a vestigial 
upper sideband (up to 750kc/s). This article 
describes the modifications which are necessary to 
obtain good results from such a receiver. 

The original decision to tune the vision receiver to 
the upper sideband was made in order to reduce, as 
far as possible, breakthrough of sound signals into 
the vision receiver and of vision signals into the 
sound receiver. The outermost lower vision side- 
band is only 0.5 Mc/s from the sound carrier fre- 
quency and, in a television receiver designed to 
accept the lower or both sidebands, the response of 
the vision r.f. circuits must fall away sharply (by 
say 40 dB) in this frequency range. Such a response 
requires the use of at least two sound rejector cir- 
cuits in the vision receiver. This problem is con- 
siderably eased by tuning the vision r.f. circuits to 
the upper sideband because the separation becomes 
3.5 Mc/s, so large that one rejector is usually 
adequate 

The receiver which was modified was an Alba 
Model T432, which may be taken as typical of 
receivers of the upper-sideband type. A simplified 
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circuit diagram of the r.f. circuits of this receiver 
before alteration is given in Fig. 1. Of the r-f. cir- 
Ctsits Lie, Leghsas Lagleay Lophtg ONG Ligh... the Meet is 
a true bandpass double-tuned circuit but the others 
are, in effect, single-tuned circuits with a single 
tuning slug. The top-end capacitors C,, C, and C, 
are 100pF each which has negligible reactance at 
the operating frequency and hence L,L, and L, 
behave as r.f. chokes. Originally these circuits were 
stagger-tuned to give a passband covering the range 
45 to 48 Mc/s, the alignment frequencies being in- 
dicated on the circuit diagram. These circuits were 
retuned by adjustment of the dust-iron slugs to give 
a passband from 42 to 45 Mc/s. The alignment fre- 
quencies are indicated in Fig. 2 and it was necessary 
to add SpF of capacitance to certain of the circuits 
where the slug adjustment gave insufficient induct- 
ance. The passband was checked by a voltmeter 
connected across R,, the vision detector load, the 
readings being noted whilst a signal-generator output 
was swept over the frequency range. 

After realignment the picture detail was acceptable 
but, as expected, there was severe breakthrough of 
sound on vision. The breakthrough of vision signals 
into the sound receiver was not as objectionable as 
expected and could be eliminated with some sacri- 
fice in picture detail by careful alignment of the 
common r.f. stages. The protection due to the 
sound rejector circuit L,, was inadequate and a 
second (L,, in Fig. 2) of similar design was added 
to V, anode. The details of the inductor used are 
given in the Appendix. The trap is adjusted by 
means of C, to give minimum output at 41.5 Mc/s 
at the vision detector. 

With the addition of the second sound trap, the 
receiver performed much better, there being no hori- 
zontal bars across the picture due to sound break- 
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Fig. 2. Circuit arrangement 
of the r.f. portion of the set 
after modification. 


through. However, there was slight evidence of 
vision signals breaking into the sound receiver, par- 
ticularly near maximum or minimum setting of the 
contrast control. Moreover, there was also visible 
on the screen a very fine stationary pattern ulti- 
mately traced to inter-modulation between the vision 
and sound carriers. The non-linearity causing this 
pattern occurred at V, grid due to the large sound 
signal there. The realignment of the common rf. 
circuits at a lower frequency had brought about a 
considerable increase in sound gain and the signal at 
V, grid was large enough to cause cross-modulation. 
To reduce the sound signal at V, grid the sound take- 
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Ionospheric Scatter.—Transmitter of 40kW output, 
covering 35-55Mc/s, for frequency shift keying of 4-9kc/s. 
Duplicate r.f. amplifiers, normally operating in parallel, for 
continuity of service. Double diversity receiver, 30-60Mc/s, 
with triple frequency changing, using separate “ mark” and 
“space” receiving chains. Leaflet from Marconi’s W.T. 
Company, Marconi House, Chel:nsford, Essex. 

Communications Receiver, 15-45kc/s and 100kc/s-30Mc/s, 
with exceptionally long tuning scale of about 4ft for each 
of seven ranges. Has incremental tuning control over con- 
stant 100-kc/s range and incorporates crystal calibrator 
giving 100-kc/s check ints throughout frequency range. 
Specification on a leaflet from Airmec, Hig Wrosnbe, 
Bucks. 

Television Waveform Generator; valve-voltmeter; audio 
frequency meter; power supply units; and television and 
f.m. pre-amplifiers and distribution amplifiers. Illustrated 
catalogue from Channel Electronic Industries, Dunstan 
Road Estate, Burnham-on-Sea, Somerset. Also a leafiet on 
a portable Moisture Meter with a battery life giving about 
10,000 readings before replacement. 

Closed Circuit Television Equipment for educational and 
demonstration purposes. Comprises miniature camera, 
using 16-mm lenses, portable control equipment using plug- 
in units, and direct-viewing monitor. Also two projection 
equipments available for larger audiences. Leaflets from 
General Precision Laboratory, 431, Fifth Avenue, New York 
16, N.Y., U.S.A. 

V.H.F. Aerials for television and f.m.; general acrial 
accessories; connectors; cables; and a range of test gear. 
Catalogue, including many items of British manufacture, 
from Rudolph Schmidt, Gl. Kongevej 64, Copenhagen 5, 
Denmark. 

“Transistors for the Experimenter” is the title of a new 
booklet giving application notes and 17 practical circuits 
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off point was transferred from V, to V, anode, which 
still left more than adequate sound gain but climin- 
ated the. sound patterning and a slight tendency 
towards instability in the sound receiver. A small 
capacitance (3.3 pF) was required at V, anode to 
make up for the loss due to removal of the sound 
rejector. After realignment the performance of the 
receiver was satisfactory. 


APPENDIX 
Details of Sound Rejector Coil Lie 


10 turns of No. 18 s.w.g. tinned copper wire wound 
as a self-supporting air-spaced coil of jin internal dia- 
meter occupying a length of lin. 


LITERATURE 


built around the OC70, OC71 and OC72 Mullard types. 
Characteristics and circuit configuration are discussed, wit 
sections on large- and small-signal a.f. stages, d.c. stabiliza- 
tion of working int, and oscillator and switching circuits. 
From Mullard, Technical Service Dept., Century House, 
Shaftesbury Avenue, London, W.C.2. 

Impregnation Recording Equipment for use in manu- 
facture of cables, transformers, capacitors, etc. Gives con- 
tinuous record on paper chart of insulation resistance, 
self-capacitance (of cables), and temperature and vacuum 
inside impregnation tank. Leaflet from Addison Electric 
Company, 10-12, Bosworth Road, London, W.10. 

Germanium Diodes and Transistors. Manual giving full 
characteristics with curves, application notes and specimen 
circuits of 18 Telefunken types. A power transistor, OD604, 
when used in a Class B push-pull audio output stages gives 
3.5W with a 6-V supply. From Telefunken, Mehringdamm 
32-34, Berlin S.W.61, Germany. 

Power Supply Units, voltage regulated, for 105-125V, 
60c/s. Have recovery time of less than SOusec and are 
suitable for square wave pulsed loading. Voltage range 
continuously variable, and either positive or negative may be 
earthed. Leaflet from Kepco Laboratories, 131-138, 
Sanford Avenue, Flushing 55, N.Y., U.S.A. 

Projection Television Screen, 24in ~ 18in, for use in larger 
receivers (back projection type) in schools, hotels, clubs, etc. 
Made of plastic material and has Fresnel and lenticular 
patterns embossed, as in smaller types. Leaflet from Mullard, 
Century House, Shaftesbury Avenue, London, W.C.2. 

Magnetrons and Travelling-Wave Tubes. ‘Theory of 
operation, performance characteristics, application notes and 
techniques for measuring important electrical parameters are 
given, as well as data on commercially sontitiic types, in a 
booklet from R.C.A. Great Britain, Lincoln Way, 
Road, Sunbury, Middlesex, price 4s 6d 
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The Great Transistor Chaos 


a is sometimes said that one doesn’t have to 
know how a transistor works in order to be able to 
use it. In a sense, that is true; but it is as well to 
consider what sense. For instance, what is meant 
by “‘ using’”’ a transistor? 

In one sense, all the people who are going to buy 
transistorized portable sets will be using the transistors 
contained therein, Obviously they will not find it 
necessary to take a course on the physics of semi- 
conductors in order to be able to do so. Most of 
them will know nothing whatsoever about how 
transistors work, and probably would not recognize 
one if they saw it. In the same sense, users of motor 
vehicles would include passengers, who in that 
capacity secure no appreciable advantage from a 
study of thermodynamics 

But it is rather different for those who drive. 
Though it is true that very many motorists have 
only the haziest idea of the means by which their 
operation of the controls achieves the desired results, 
this is regrettable; to get the best out of a machine, 
intelligent understanding is better than memorized 
rules. It would, however, be pressing the point 
rather far to insist that drivers ought to be competent 
in the theory of thermodynamics as well as in prac- 
tical mechanics. But when we come to a third class 
—those who design the things—practical mechanics 
might be enough for turning out some sort of vehicle, 
but certainly not a good one by present standards. 


Too Many Data ? 


I assume that Wireless World readers are not 
content just to listen to transistor radio, or even to 
control it, but want to apply transistors to their 
own problems without having to receive word-by- 
word instructions. In my view, it is not enough 
to regard transistors as little three-terminal boxes 
having certain characteristics as set forth on the 
makers’ data sheets. Without at least a rough idea 
of their internal electronics, one is quite likely to 
ruin them at a very early stage of the practical 
proceedings. In any case, a willingness to accept 
them as boxes of mystery is surely rather a poor 
state of miund 

Hence my recent efforts* to impart the aforesaid 
rough idea. 

The next step is to learn what the makers’ data 
mean And that is where trouble really begins. 
If, when studying the electronic side of the subject, 
one finds the Fermi levels and Pauli exclusion princi- 
ple too much, one can always give up; such knowledge, 
though desirable, is far from necessary for ordinary 
purposes. But if one is in a state of confusion about 
transistor characteristics, that state is bound to 
affect everything from there on, 

The full extent of the difficulty may not appear 
at first sight. After all, having learnt what transistors 
are, one is prepared for their characteristics to be 
a little more complicated than a valve’s. Looking 
at the first data sheet we find «a, the current ampli- 
fication. That is all right; we know that a transistor 
is basically a current amplifier, so it is natural to 
have this « in place of a valve’s ». Then instead of 


*In the July to September issues inclusive 
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the familiar r, there are four resistances: r,, fr», 
r, and r,,. Well, we have been prepared for the fact 
that the input electrode of a transistor, unlike the 
biased grid of a valve, is highly conductive, so it is 
natural for there to be a r, (presumably base resis- 
tance) or—and possibly and—r, (emitter resistance) 
as well as r, (collector resistance). But what is 
fm? Something analogous to 1/g,,? Certainly all 
these resistances are going to make transistor calcu- 
lations more complicated than valve calculations. 
And of course there are the alternative methods 
of connecting it, resulting in widely different ampli- 
fication factors such as « and «’, Come to think of 
it, though, the effective » of a valve is also altered 
very much if the valve is connected as a cathode 
follower instead of with the more usual earthed 
cathode; so that is no new complication. 

Thus we may comfort ourselves. 

Then we look up another data sheet and find a 
set of completely mysterious quantities called 
Nyy5 Rees Ay, and hy, to say nothing of h,,’, hoe’, hys’ 
and hA,,’. And that is far from all. We look up a 
book to get a bit of know-how, and discover that it 
prefers to deal in 1,,, Tee, Ty), and r.,, which are not 
(as we had dared to hope) just different symbols 
for the same things. Worse still; in another book— 
or perhaps the same one—we encounter g),, £225 812 
and g,,. And we learn that the foregoing r and g 
groups apply only at low frequencies and really 
ought to be the ‘‘ complex” quantities z and y. 
And another book, while using the known r,, r,, 
r, and r,,, also throws in rz. And while one technical 
periodical extols the merits of r,, and r,,,, in place 
of r,, and r,,, another advocates a “‘ reverse current 
amplification,” 8. And when we come to equivalent 
circuits for the transistor (to compare with the two 
alternative kinds we know for the valve) we find that 
one book alonet shows dozens of different varieties, 
merely as samples of many more! 

Before you instruct your newsagent to stop the 
Wireless World and decide to seek admission to the 
Royal Horticultural Society instead of the L.E.E., 
may I prevail upon you to do nothing rash. I 
entirely agree with you that the situation just outlined 
is one which would excuse, if not justify, a breach 
of the peace or other departure from normal civilized 
behaviour. Nor am I able to offer any hope that its 
obscurities can be dispelled by a few crisp words of 
explanation. But although there is something to be 
said for every one of these systems, in the course of 
time the principle of survival of the fittest will 
presumably operate; and meanwhile there exist 
tables for “‘ translating ’”’ transistor data from one 
system to another. 

I feel we would be better equipped to find our way 
through this rank technical jungle if we turned back 
to review what was done with the valve. This is the 
approach adopted by W. T. Cocking in his excellent 
series ‘* Transistor Equivalent Circuits,” in the July to 
October issues last year. Part 1 of that series, in 
fact, is devoted entirely to the valve; and i recom- 
mend you to read (or re-read) it before going any 
further—-even though he did adopt the opposite 


t* Transistor Electronics,” by A. W 
Hall, Inc 


Lo and others. (Prentice- 
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I1.—RETRACING THE VALVE PATTERN 


convention to the one I favour{ with regard to the 
direction of anode current. He had a good reason 
for doing so, because instead of beginning with the 
usual “small signal” or a.c. equivalent circuit 
(which might have puzzled beginners unused to the 
idea of neglecting such things as h.t. and grid bias 
sources) he started from the static or d.c. char- 
acteristics and thereby was logically almost obliged 
to decide on the direction of the anode current as 
being the same as the d.c. component supplied by 
the h.t. source, even though that source forms no 
part of the purely a.c. equivalent circuit and its 
intrusion conflicts with the usual convention of 
reckoning voltages relative to the cathode. Here, 
for brevity, 1 must assume that everyone who had 
not already grasped the idea of omitting the d.c. 
parts in an equivalent circuit has made good that 
deficiency by learning from Mr. Cocking. 

And since this subject is complicated an at the 
best, I am going to restrict it to (1) triodes (three- 
electrode valves and transistors) and (2) low- 
frequency operation (ignoring electrode capacitances, 


“ The Valve * Equivalent Ganesutes ” Wireless World, April 1947 


Fig. |. (a) represents an actual valve, with its grid signal 
voltage relative to cathode kept at zero by short-circuiting 
g tok. (b) is the equivalent circuit of the valve under these 
conditions; it can be substituted for (a) for purposes of 
a.c. signal calculations, 


ee ee 


Fig. 2. (a) The essentials (so far as a.c. is concerned) of the 
most familiar basic type of valve circuit, in which the input 
(a signal source) is connected between g and k. and the 
output (a load resistance) between a and k. (b) The valve 
equivalent. 
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By “CATHODE RAY” 


hole storage, and other high-frequency effects), It 
is, of course, assumed that operation of both valves 
and transistors is confined to nearly linear parts of 
their characteristic curves and that, owing to appro- 
priate negative bias, valve grid current is negligible. 

Because of this absence of grid current, there is 
only one current path through the valve—between 
cathode and anode. The current through this path 
depends on the voltage across it, just as with any 
resistor, It also depends on the grid voltage relative 
to the cathode, but if we wish we can exclude that 
from the problem by short-circuiting it to cathode, 
as in Fig. l(a). So far as a.c, is concerned, the valve 
so connected behaves as a resistor of approximately 
constant resistance, which is customarily denoted by 
the symbol r,. The equivalent circuit of the valve is 
therefore as shown at (b). The value of r, is invari- 
ably included among valve data, It can be measured 
in the same way as any other a.c. resistance, if 
provision is made for the appropriate d.c, through the 
valve. Alternatively its value can be derived from 
the slope of the anode-current/anode-voltage char- 
acteristic curves within suitable limits; e.g., if an 
additional 15V is needed to increase the anode 
current by ImA, then fr, = 15/0.001 = 15,0000 
or 15kQ, 


A Familiar “ Equivalent ”’ 


The next step is to represent what happens when 
the grid voltage is variable. [he means of varying it 
is shown in the valve circuit diagram, Fig. 2(a), as a 
generator giving an alternating voltage v,,. Note 
that this symbol signifies the e.m.f, in the direction 
k to g, which means that when it is positive it makes 
g positive (relative to k, which is reckoned as zero 
potential), Again, the valve—the part of the 
diagram within the dotted line—can for purposes of 
calculation be replaced by the equivalent circuit, 
Fig. 2(b). The influence of v,, is represented here by 
a generator in series with r, delivering a voltage 

- #Uyg, Where yw is the universally accepted symbol 
for the valve’s voltage amplification factor, equal to 
the number of anode volts that have to be applied 
to offset minus one grid volt. This too can be 
measured, or derived from sets of characteristic 
curves which show the effects on anode current of 
both anode and grid voltage. Because there is no 
grid current the grid terminal in the equivalent 
diagram is not connected internally, and indeed is 
often omitted, except in diagrams where inter- 
electrode capacitances are taken into account, 

A valve is normally connected at two points to an 
input and at two to an output, making four connecting 
points altogether; but as there are only three elec- 
trodes one electrode must be common to both input 
and output, being joined to them either directly or 
through negligible a.c. impedance. In each case it 
is the low-potential terminal of the pair that is 
** commoned,” and these terminals are often kept at 
their constant potential by earthing, as shown in 
Fig. 2(a). The basic valve circuit “‘ configurations,” 
as they are termed in America, are distinguished by 
the electrode that is common to both input and 
output, With a triode there are therefore three of 
them, called by true Britons ‘“ earthed-cathode,” 
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earthed-anode ”’ (or, for other reasons, ‘‘ cathode 
follower’’) and ‘‘ earthed-grid.”” Americans, in 
accordance with national custom and therefore quite 
logically, say ‘‘ grounded” instead of ‘‘ earthed.” 
Certain persons in this country, contrary to national 
custom and even their own custom in other contexts 
and therefore quite illogically, also say “ grounded ”’. 
In view of this situation, which almost led to an 
unedifying fight between a contributor and the 
Editor,§ I have decided to fall in with a growing 
practice on both sides of the Atlantic and abandon 
both words in favour of ‘‘common,”’ Not only is 
this free from any taint of nationalism but it more 
truly describes the condition, earthing not being the 
really essential feature. The earth symbol in Fig 2(a) 
and other diagrams is there mainly to call attention to 
which is the common low-potential electrode. 


The Preferred Circuit 


Theoretically, one could argue that there are six 
basic configurations, For each of the three choices 
of common terminal there is a choice of which of the 
other two is to be input and which output. But in 
each case only one of these gives amplification, so the 
other is not usually counted, 

With valves, the common-cathode arrangement is 
the original and by far the most commonly used, so 
the accepted practice has always been to measure 
valve characteristics in this condition and to reckon 
voltages relative to cathode—hence my strong 


preference for the convention shown in Fig. 2(b), 
where the artificial anode generator gives minus 
pv,, volts relative to k, and the positive direction of 
signal current is from k to a as indicated by the 


arrow, opposite to the steady d.c. component. 
Otherwise one has to suppose that this generator 
acts from a to k, contrary to the convention of 
regarding k as the starting point. 

But that is by the way. The important thing just 
now is the fact that there is, and always has been, no 
doubt at all about which of the three configurations 
is assumed when mentioning the two essential triode 
** parameters,’ as they are called: r, and », If the 
first use of triodes had been as cathode followers it 
would have been quite different: as we shall soon 
see, » would always have been less than 1, and r, 
much less than we are used to, and conversion 
formulae would have been necessary to derive the 
values applicable in Fig. 2(b). 

Another important point is that, thanks to the non- 
conducting grid path, there are only these two basic 
parameters, r, and ». But what, you may say, about 
the mutual conductance g,,? Although g,, is nearly 
always included among valve data it does not make 
a third basic quantity, because if the first two are 
known it is known too, being equal to »/r,. Moreover 
it is not needed at all in the well-known form of 
equivalent circuit we have seen—Fig. 2(b). But 
as an alternative to this equivalent, with its voltage 
generator in series with r,, there is another form, 
with a current generator{] in parallel with r,— 
Fig. 3. One can show (as I did in the April 1951 
issue—‘‘ That Other Valve Equivalent’’) that it 

** Grounded Grid AI Amplifier,” by 
Wireless World, May 1954, p. 214 

* There seems to be no standard circuit symbol for a current gener 
ator; the one shown here is often used, but I am sure it could be 
bettered An important requirement is that a current-generator 
symbol should suggest a source of infinitely high impedance, incapable 
of acting as a shunt to re 


Thomas Roddam, 
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Left: Fig. 3. An alternative to the 
voltage generator in series with r, 
is @ current generator in parallel. 


Below: Fig. 4. (a) the cathode follower 
or common-anode circuit. (b) The 
circuit equivalent of the valve, 
adapted to be in terms of the signal 
e.m.f. Vag: 


always gives exactly the same results. But it is 
sometimes more convenient; especially with tetrodes 
and pentodes, which are covered by the triode 
equivalent circuits so long as the extra electrodes 
are tied down to constant potentials. Their » and 
r, are so high that Fig. 3 is the more natural choice; 
in fact, if the load impedance is very low compared 
with r,, r, can be omitted without making much 
difference to the calculations. 

Since in Fig. 3 the load impedance comes directly 
in parallel with r,, it is more logical to think of it as a 
load admittance, which can be added dircctly to the 
anode conductance g, (= 1/r,) to give the total 
admittance fed by the current generator. I just 
mention this to show that although (within the 
restrictions we have assumed) there are only two 
basic valve parameters, one can make for oneself 
quite a wide choice as to which two, some being more 
convenient for some purposes and others for others. 
Fortunately the relationships between them are 
simple, so that (as we have seen) it is quite easy to 
transfer from ,» to g,, or from r, to g,. And there is 
no risk of the situation getting out of hand; there are 
clear reasons for quoting primarily » and r, for triodes 
and g,, and r, or g, for tetrodes and pentodes, and 
nobody is in any doubt about the common-cathode 
being the configuration to which they apply. 

But the other two configurations are used quite 
frequently, so we must see what happens about their 
equivalent circuits, Let us take the common-anode 
circuit or cathode follower first. Fig. 4(a) is the 
circuit diagram in its simplest form. The valve 
could of course be drawn with its terminals in the 
same positions as in Fig. 2(a), but the diagram would 
then be difficult to recognize as a cathode follower, 
so I have drawn it in the customary manner with the 
low-potential terminal brought down to the foot. 
In a practical circuit, of course, there would be a 
blocking capacitor between this and the anode so as 
not to short-circuit the h.t., but to signals there is 
(or should be) effectively a short-circuit. 
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Fig. 2(b), let us take care to note, is still a valid 
circuit equivalent of the valve, because within its 
dotted line the valve itself is no different for being in a 
cathode-follower circuit or any other, provided it 
gets its proper ration of d.c. But Fig. 2(b) is not a 
convenient equivalent now, because it is based on 
Upg, Which is not shown in Fig. 4(a). Moreover, 
although true, it is misleading, because v,, is affected 
by any external voltage applied across ak, which causes 
the equivalent internal generator to behave in such a 
way as to make the resistance seem lower than r,. 

So the normal practice is to recalculate the resist- 
ance and generator e.m.f. in terms of the external 
signal voltage v,,, and the result is shown in Fig. 
4(b). Note that although the generator arrow is still 
pointing upwards the path itself has been reversed 
to match diagram (a), since the low-potential ter- 
minal of the output is now a instead of k. This 
reversal cancels out the minus sign that was needed in 
Fig. 2(b), and means that the output voltage has 
the same polarity as the input. Note that the equiva- 
lent generator e.m.f, and resistance are in terms of the 
common-cathode parameters r, and ,», but that is 
simply a tribute to the relative importance of the 
common-cathode configuration. There is nothing to 
stop anyone measuring valves’ internal resistances 
and amplification factors with the common-anode 
connection and inventing symbols for them, say 
r’, and »’. However, as these would be relatively 
seldom used and their equivalents in Fig. 4(b) are 
not difficult to remember, there would be no great 
point in the exercise, so they are not included in 
published valve data. 

Just in case there are any lingering doubts about 
the two equivalent circuits, Figs, 2(b) and 4(b), 
being equivalent to one another, let us take a simple 
numerical example. Suppose the valve used in the 
cathode follower circuit, Fig. 4(a), has a » of 24 and 
r, of 10kQ, and that the load resistance RL is 


2kQ and the input (v,,) is 10V. Then, using the 
Fig. 4(a) equivalent circuit we calculate the internal 
resistance as 10/25 =0.4kQ, and the internal 
generator voltage as 24/25 x 10=9.6V. This 
9.6V is distributed between the internal resistance 
and R, in proportion to their resistances, to R,’s 
share works out at 9.6 * 2/(2+ 0.4) = 8V, as 
shown in Fig. 5(a). Note that this makes the net 
input to the valve—from cathode to grid—2V, being 
the difference between the gross input of 10V and the 
8V output fed back as a result of the signal being 
connected from anode, 

Now make the same calculation using the other 
equivalent, Fig. 2(b). Here the internal generator 
voltage is — » times the net input v,,, which we now 
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know to be 2V. It is therefore — 48V. But this 
apparent increase in voltage is exactly offset by the 
higher internal resistance, 10k. So the output is 
again 8V—Fig. 5(b). The minus sign for the gen- 
erator voltage doesn’t make any difference, because 
in this equivalent circuit the generator voltage is 
reckoned from cathode, The output voltage is still 
in the same direction as with the other equivalent, 
reckoned from anode. Although the iecend method 


of calculation gives the same answer as the first, 
it is less convenient, because we had to know the 
answer in order to find it. The first method, on the 
other hand, gives it direct from the gross input, v,,. 


More Like a Transistor 


Lastly, the common-grid circuit, Fig. 6(a). 
Though not drawn in quite the usual way, it should 
be easily recognizable. Again, Fig. 2(b) is still a 
true equivalent, but again it is misleading. Unlike 
the other two circuits, with this one the load is 
connected between anode and grid, which means that 
the signal source is in series with the current- 
carrying path through the valve, and so the impedance 
of this source comes into the problem and must be 
shown. In Fig. 6(a) it is the resistance R,. Because 
of it, the e.m.f. of the source is not the same as the 
voltage between & and g, so cannot appropriately 
be called v,,. I have, therefore, marked it v,; and as 
that label does not indicate its direction an arrow is 
shown instead, to make quite clear that this time, 
because g is the low-potential terminal, the input 
is reversed. The high-potential terminal of the 
output is a, the same as in Fig. 2, so again there is one 
reversal to cancel out the minus, giving the output 
the same polarity as the input. 

Although the valve equivalent generator voltage, 
pv,, makes no allowance for the loss in R,, that is 
all right because the loss is exactly allowed for by 


Left: Fig. 5. Numerical calculation of a par- 
ticular cathode follower, using (a) the valve 
equivalent devised especially for cathode 
followers and shown in Fig. 4(b), and (b) the 
common-cathode equivalent shown in 
Fig. 2(b). 


Below: Fig. 6. (a) Common-grid circuit, 
showing the signal source resistance R, 
because this affects the signal voltage 
actually reaching the valve. (b) Equivalent 
circuit of the valve, in terms of the source 
e.m.f. ¥ 
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Fig. 7. Circuit diagram 
for calculation purposes, 
obtained by substituting 
Fig. 6(b) in Fig. 6(a). 


the addition of wR, to r, in the internal resistance. 
The reason for the multiplier » is that the voltage 
drop across R, affects the voltage between cathode 
and grid, and this effect is amplified by the valve. 

The fact that the input and output circuits are 
connected directly in series with one another means 
that the resistance ‘‘ seen” by each when it is 
connected depends on the resistance of the other— 
that is to say, something outside the valve—and 
makes this configuration more like a transistor 
circuit than the other two. This point of resemblance 
to the transistor is interesting, and to get ourselves 
in training for transistor circuits let us reckon what 
the input and output resistances are, By “ input 
resistance’ I don’t mean R,, the resistance of the 
input circuit, but the resistance the input circuit 
works into between g and k. 


Input and Output Interaction 


Take the output resistance first. Substitute Fig. 
6(b) for the valve in (a), to give Fig. 7, and add up 
the resistances from a to g through the valve and 
input circuit, There is r, + »R, and R,, so the 
total is r, + (yu 1)R,. Clearly that could be a lot 
higher than r,, which is what one gets in the common- 
cathode circuit, 

Now the input circuit. One might suppose that 
it sees Ry + 7, + wR,. But just as in Fig. 4a voltage 
applied between the output terminals gets to the 
grid and causes an amplified current to flow through 
the source of the voltage, giving it the impression 
that it is feeding a much lower resistance than r,, 
so in Fig. 6 the source of input voltage drives a 
current through itself, since it is in series with the 
output circuit. That current is equal to the total 
e.m.f, acting (which Fig. 7 shows to be (x + 1)v,) 
divided by the total resistance, R, + r, + (u + DR,: 


(yu i l)v, 
R, ; (pa 


1)R, 

But the signal source, knowing nothing about the 
internal generator, imagines its own e.m.f. is causing 
all this current, and judges the input resistance to 
be v, /i, less its own internal resistance R,: 


R, r% (pu IR, 


R, 


That is very low—much lower than the output 
resistance—so this valve circuit resembles a transistor 
amplifier quite closely. But there is still the absence 
of grid current to simplify the equivalent circuit. 
It may help us to tackle the more difficult problem 
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next month if we sum up the points about valves 
that we should keep in mind: 
(1) There are three possible two-terminal paths 
through a triode (including a tetrode or pentode if 
the extra grids are tied down to other electrodes)— 
grid to cathode, grid to anode, and cathode to anode 
—but under working conditions there is no grid 
current, so only the last of these three is a current- 
carrying path and, therefore, is the only one to appear 
in any equivalent circuit diagram. 
(2) Consequently there are only two basic parameters 
—one to specify the resistance of the single current- 
carrying path, and the other to specify the control 
over it possessed by the grid. 
(3) Because the valve has only three terminals, the 
input and output pairs of terminals must have one 
in common, 
(4) Depending on which of the three valve electrodes 
is connected to the common input-output terminal, 
there are three “‘ configurations ” or basic arrange- 
ments of 4 valve in its circuitry. 
(5) Of these three configurations, the common- 
cathode one is by far the most important, so is 
universally accepted as the choice for measuring the 
valve parameters. The standard symbols for these 
parameters—r, and »—are therefore well understood 
to refer to common-cathode connection. 
(6) The parameters for the other two configurations 
are usually given in terms of the common-cathode 
symbols; no special symbols for them have been 
officially appointed. 
(7) Although any equivalent that may be devised to 
represent the valve is valid for any circuit configura- 
tion in which the valve may be placed, for practical 
convenience the equivalent is devised so as to be in 
terms of the quantities that are known in that 
particular configuration. 
(8) For some purposes it is convenient to use deriva- 
tives from the two basic parameters, especially 
u/r, and 1/r,. These are sufficiently important to 
have been given the special symbols g,, and g, 
respectively; and often g,, is the quantity to be 
directly measured, rather than ,», 
(9) Because there are two elements in each equivalent 
circuit diagram there are two varieties of it—series 
and parallel. 

It will be by comparison with these valve facts that 
we will attempt to bring some order out of the 
transistor chaos. 


A COMBINED playback and recording head for twin- 

channel stereophonic tape records has been developed 

by Truvox, Ltd., 15, Lyon Road, Harrow, Middlesex, It 
is available as a separate unit and 
costs £14 10s. 

The windings are of high- 
impedance type (SO kQ at 10 kc/s), 
and are stated to have a frequency 
range, with suitable amplifiers, of 
50 c/s to 1Skc/s. The gap width is 
0.00025in. 

For recording a bias voltage of 
120V, r.m.s. is recommended with 

Truvox TR2049 a recording current of approxi- 
stereophonic re- mately 0.1 mA, The output on 


cording ; playback layback is of the order of 1 to 
head mV, 
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NOW 


A CONFIDENTIAL STAFF LOCATION SYSTEM! 
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Verbal Orders Quickly and Quietly 


It’s new and it’s umque—the Multitone Staff 

Location System. There’ve been loudspeakers, 

bells, lights and even buzzers, but not a system in 

which confidential messages can be delivered to individual 

members of a staff—whether numbered in tens or hundreds. 

However compact or scattered an organisation may be, this is 

going to be the biggest business time-saver yet. Originally developed 

in conjunction with St. Thomas’ Hospital, this system is now far in 

advance of anything yet made and is sold at a highly competitive price! 

HOW IT WORKS. A magnetic induction loop is laid round the building 

from the Coder/Oscillator unit. Anyone needed to be on call carries a receiver 

(only 5” long, 1” diameter and it only weighs 5 oz. with battery!). On being 

alerted by his call signal, which is received by him alone, he can hear a direct speech 
message without anyone else being disturbed. 

WHAT IT COSTS. The average cost of an installation with 50 receivers would be under 

£1,500 including the cost of the loop. The receiver incorporates four transistors and is 

powered by a single cell. Since the quiescent current is less than 0.5 m.a. it will only cost 

a few shillings a year to run each receiver—considerably less than any other electronic system. 


multitone : 


STAFF LOCATION SYSTEM 


Multitone Electric Co. Limited, 12-20 Underwood Street, London, N.1. Clerkenwell 8022 
CAC 4M 
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High Grade 


High quality, stable charac- by 
teristics, robust construc- 


tion, proven performance, are Srondord 
I 


inherent features of the quartz 

crystal units developed and 

manufactured by S.T.C. 

Crystals in hermetically sealed cans to meet 
the rigid Inter-Service specification; crystals 
in evacuated glass envelopes with wire ends or with valve 

base; G.T. Cut crystals for absolute frequency standards ; high 

frequency Overtone crystals for V.H.F. applications .. . these Shieseiecnaiiiiadiied 
are the principal types in the S.T.C. range. trated are in hermetically 


ri : e : ‘ sealed cans equivalent to the 
There is almost certain to be an S.T.C. quartz crystal unit Inter-Service Style “D” or 

, i al . REET SE: SORES the American HC6U. This 
to meet your specification . . . if not, our engineers are unit has been widely adopted 
ready to discuss your special requirements. for use inmodern equipments. 


Standard Telephones and Cables Limited 


Registered Office: Connaught House, Aldwych, W.C.2 


TELEPHONE LINE DIVISION: NORTH WOOLWICH - LONDON ~ €E£.16 


MAY FRENCH SPEAKING 


YU rerisn - 


ox 


Fig. |. Map showing relationships between the Belgian 
language groups and the television stations of neighbouring 
countries providing a useful signal for Belgian viewers. 


, eee engineers visiting Belgium are 
usually surprised to find that the four-standards 
problem which we have here must be solved for 
almost every viewer. The present receiver market, 
although small by comparison with that in Britain, 
is expanding rapidly. Even so, the call for simple 
television sets able to receive one or two stations 
of similar transmission characteristics is virtually 
non-existent, a fact which will be more readily 
understood if one takes into account the psycho- 
logical factors present. 

There are two major languages spoken in this 
small country of 8,000,000 inhabitants, French in the 
south and part of the east, and Flemish in the north 
and part of the west. In addition, in parts of the 
south-east, German is spoken, although a large part 
of the population is able to understand both French 
and Flemish more or less fluently. A glance at a 
map, Fig. 1, will therefore indicate the origin of some 
of the problems. The Flemish living on the French 
border wish to receive Dutch and German trans- 
missions, while the French-speaking viewers on the 
Dutch and German borders go to extraordinary 
lengths to get acceptable pictures from Lille. 

One may look hopefully towards the Grand 
Duchy of Luxembourg, which transmits in French. 
This is very acceptable to the sparse population of 
southern Belgium, but most upsetting to the viewers 
in the Grand Duchy, who normally speak German 
and tune their sets to the German station situated 
in the Black Forest. At all events the Luxembourg 
transmissions are, in fact, intended for France! 

It will thus be seen that for a very long time to 
come the demand for all receivers in Belgium and 
the Grand Duchy must inevitably be for “ fringe- 
area” models able to receive any type of transmission 
current in Europe except the “8-Mc/s channel 
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Four-Standards 
Television 


Problems of Receiver Circuit Design 


in Belgium 


By H. de LAISTRE BANTING, A.M.Brit.1.R.E. 


Fig. 2. Elaborate television aerial on a private house in the 
Avenue Terveuren, Brussels. 


C.C.LR.” from the U.S.S.R., which is nevertheless 
receivable in some parts of Benelux. Furthermore, 
except for Lopik in Channel 4, Liége in Channel 3 
and Antwerp in Channel 2, all stations are in Band 
Ill. 

The aerial systems are necessarily in keeping with 
the viewer’s determination not to miss anything! 
Fig. 2 shows one of the more exaggerated private 
installations in Brussels. Throughout the country, 
and in the Grand Duchy, one can see 7 to 10- 
element stacked Yagis mounted on masts well over 
100ft high. In fact one of the standard masts sold 
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is 30 metres high and fitted with a rotary mechan- 
ism. This sort of thing is more understandable 
when one considers the location of many of these 
people living in the country districts without other 
forms of entertainment, to which is added the lan- 
guage difficulty already explained above. As else- 
where in Europe, a great deal of Belgian television 
is to be found in the cafés. 

From Table I we see the principal differences 
between the various standards. It is not often 
realized abroad that during a Belgian programme 
the announcer will ask viewers to switch from 819 
lines to 625 lines or vice versa. This is because 
Belgian stations retransmitting a Eurovision pro- 
gramme do not “convert” the number of lines 
except in the case of programmes originating from 
the B.B.C. This state of affairs immediately pre- 
cludes coupling the line timebase frequency switch 
to the channel selector, which would have seemed 
the obvious thing to do. 

The reader will no doubt have thought of the hum 
problem, which could be solved only by synchroniz- 
ing the mains of all neighbouring countries. There 
is another aspect which is fraught with danger. The 
daily retransmissions in Belgium of the Paris pro- 
gramme are done by using only the picture (on half- 
bandwidth), and substituting the Belgian sync wave- 
form. In the early days this was disastrous for the 
flywheel line timebase. Synchronizing the frame 


Modula- 
tion: 


sound vision 


“Se 
i 
ee 
EE 
32% 


France 819 | 10.4 | AM. 


~~ — 4.5 A.M, 


(Flemish) 


Belgium ... | 819) 4.5 
(Fr. lang.) 


A.M. 


Luxembourg | 819] 4.5 | 5.5 |higher! A.M. 


Holland .,. | 625) 4.5 5.5 | higher! F.M. 


Germany ... | 625 | 4.5 


neg. 


5.5 [higher F.M. 


Note.—aAll Belgian stations change from 625 to 819 lines or 
vice versa depending upon Eurovision relays. 


Fig. 3. Typical arrangement 
for automatic interference 
reduction. On positive modu- 
lation, negative-going inter- 
ference peaks cut off PL83. 
Earthed-grid stage provides 
amplifi signal of same 


timebase in the presence of heavy impulse interfer- 
ence is especially difficult when using the French 
transmission direct from Lille, due to the fact that 
the frame sync waveform consists of a single pulse 
of 20sec duration. This has the advantage of 
giving a somewhat better result on interlace, but the 
sync is made very much “ weaker ” by the technique. 


Necessary Compromises 


After a little experience of the conditions obtaining 
in Belgium one is forced to certain conclusions on 
the need for applying a number of compromises, in 
order to have reasonably acceptable pictures from 
all directions. 

Due to the uncertainty of the black-level in Belgian 
transmissions, plus the inherent difficulties encoun- 
tered in d.c. restoration on negative modulation, it 
is necessary to abandon the d.c. component. Auto- 
matic gain control is universally used, but is never 
a fully gated system. This attitude seems to be 
justified on the double basis that the pictures do not 
suffer visibly on peak-white, and that when one has 
a fairly large number of fringe transmissions more 
or less within range the inexpert viewer is not able 
to cope with a contrast variation depending upon the 
synchronization of one or other of the timebases. 
This is particularly important when the viewer is not 
sure if the transmitter in question is receivable and 
has no set sequence of operations to apply. 

A!l channel selectors are fitted with coils for the 
C.C.LR. Channels 2-11; in the 12th position is the 
French Channel 8A for Lille. This is “ rearranged ” 
by changing the oscillator from the high to the low 
frequency side of the vision carrier. This keeps the 
visicn i. the same for all channels, but gives a 
second sound i.f. which is 5.65 Mc/s lower than that 
for the other channels. The remaining position is 
normally left without coils and can be used for local 
f.m. broadcast reception if required. Reference to 
Table I will make this clear. 

The introduction of “ transformerless ” techniques 
was greatly complicated here by the existence of 
three mains voltages, 110, 130 and 220 volts. Fortu- 
nately one can ignore the d.c. mains but not so the 
130 volts, which is very common. This naturally 
makes all voltage-doubler arrangements unpleasantly 
complicated, added to which the fluctuation in the 
mains at various times of the day is quite extrava- 


+t 


+ > 
SYNC SEPARATOR 
(POSITIVE MOD, ONLY ) 


phase for sync separator. 
On negative modulation, 
sync is taken from PL83 
anode. 


: 


VIDEO AMPLIFIER EARTHED-GRID STAGE 
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a) 


BUFFER STAGE 


T 


2nd. FREQUENCY CHANGER 


Fig. 4. Use of a second frequency changer for sound, giving a second i.f. of either |!.8 or 7 Mc/s. The buffer stage is switched 


between 27.75 and 33.4 Mc/s. 
4, C.C.1.R.) 


gant. One finishes by finding that the saving in cost 
is very much less than in Britain. In the author’s 
opinion the only simple solution is to design for 220 
volts and add an auto-transformer for the lot. 

Under the conditions described the simple type 
of vision interference limiter used in British receivers 
is quite insufficient. It is usual to start with vision 
demodulation in the negative sense and then apply 
the negative-going video signal to a video amplifier 
which reduces the interference to a little over the 
maximum modulation. This is very effective but 
entails the use of an earthed-grid triode stage to 
amplify the composite video signal across the cathode 
resistance of the video amplifier without changing 
its phase, in order to provide a suitable signal for 
the sync separator (see Fig. 3). 


Major Difficulties 


Of the three purely “four-standards” problems, 
the sound is probably the most untidy. ere are 
three principal systems: the use of two entirely 
separate sound amplifiers; the switching by capaci- 
tance of the frequency of a single amplifier; and 
the use of a second frequency changer. This last 
is the most popular because of-the opportunity it 
presents to make use of a relatively low frequency 
ratio detector for the f.m. on the C.C.LR. trans- 
missions. The ratio detector is at present the most 
effective solution for the f.m. since the simpler 
methods of demodulation result in far too much 
noise on the majority of receivable transmissions. 
The difficulty of this solution is to choose a fre- 
quency for the oscillator which will be the least 
troublesome from the point of view of rf. or if. 
harmonics. To reduce these bad effects it is found 
necessary, in addition to the more obvious precau- 
tions, to use a buffer amplifier between the take-off 
point in the vision if. and the second frequency 
changer (see Fig. 4). This buffer must be switched 
in frequency for the transmissions from France 
because, as has already been explained, the sound 


WireLess WORLD, NOVEMBER 1956 


(Switch positions: |, France; 2, Belgium and Luxembourg; 3, Belgium and Luxembourg; 


+100V 


Tt 


FROM iti 
VIDEO AMPLIFIER 
Fig. 5. Switching of c.r.t. modulation, Also, ¢.r.t. anode 


voltage compensation to maintain constant brightness 
when changing from 625 to 819 lines. (Switch positions: 
same as in Fig. 4.) 


if. output from the tuner under these conditions is 
5.65 Mc/s lower than normal. The second sound 
if. is then made either 7 Mc/s or 11.8Mc/s. Once 
again the question of interference limiting is of 
great importance, and a simple limiter will not 
suffice. 

Coming now to the video circuits, reference has 
already been made to the fact that many manu- 
facturers prefer to use permanent negative demodu- 
lation. In this case the positive/negative switching 
is achieved either by switching in or out a second 
low-gain video stage, or more usually by switching 
the modulation of the c.r. tube from the grid to 
the cathode (see Fig. 5). In other cases the detec- 
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process technically by 


SUPPLY TO 
FRAME 
T)/ME-BASE 
OSCILLATOR 


PHASE 


10 
COMPARATOR P 
o 


Fig. 6. Switching arrangements for line 
timebase and size compensation. In 
practice several decoupling circuits 


either converting all Euro- 
vision to the local standard, 
or, better still, abandoning 
the use of two different 
standards—if this can be 
done without provoking a 
political crisis. 

A receiver with a 17in 
tube costs on the average 
£100, but more precise 
figures are difficult to 
arrive at. A customer does 
not normally pay the price 
on the ticket; he will 
usually insist on a rebate 
of 10-20% and the dealer 
will have to pay at least a 
proportion of the sales tax, 
which totals 13%. On the 


SUPPLY 18 
LINE uP T 
STAGE 


would be used. (Switch positions: same ao 
as in Fig. 4.) 


tion is switched by germanium diodes, by switching 
the heaters of a double triode where the two 
“diodes” are permanently connected, or by various 
systems of biased diodes, which introduce decoup- 
ling difficulties. In the cases of switching the detec- 
tion, it is normal to a.c. couple to the video stage, 
otherwise additional switching would be required 
to change the bias of the valve. 

Although there exist receivers which employ a 
special amplifier to preserve the large bandwidth 
on French transmissions, these do not represent a 
significant proportion of the market. All well- 
known receivers use a 4.5-Mc/s vision if. for all 
signals. Of course, the channel selector must pre- 
serve the complete bandwidth in order to provide 
the sound signal. For this reason the gain on the 
Lille channel is about half that on the other 
channels, 

Finally, there are the practical difficulties encoun- 
tered in switching the line timebase speed. This 
naturally gives rise to a change in the e.h.t. and 
the h.t. boost rail, causing changes in height, width 
and picture brightness. ‘These all have to be cor- 
rected, entailing a four-circuit switch. It is normal 
practice to adjust picture width for 819 lines and 
to switch a series resistance into the h.t. supply of 
the line output valve to give the same width on 625 
lines (see Fig. 6). Vertical compensation will depend 
upon whether the normal h.t. or the boost rail is 
used for the frame timebase. The change in bright- 
ness is mostly due to variation of the anode voltage 
of the c.r. tube, and this is corrected by short- 
circuiting a section of a fixed potentiometer to 
give the desired correction (see Fig. 5). 

Regarding the general prospects in Belgium, one 
may be consoled by the belief that conditions will 
tend to become simplified—at least so long as one 
does not take too seriously the recent German state- 
ments on their intentions for colour television in 
the near future. In Belgium, too, there is much 
talk of colour for the 1958 exhibition. 

Naturally, as the transmissions improve tech- 
nically we can hope for increased programme value. 
This could have the far-reaching effect of reducing 
interest in the four-standards receiver to the point 
where simple receivers would be saleable. In fact, 
the Belgian broadcasting authorities could assist this 
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other hand, the customer 
seems quite happy to pay 
from £25 to £50 for a very 
ordinary aewal array mounted on his roof. ; 

The desirable evolution of Belgian television 
towards a reasonably priced, simple piece of appara- 
tus, providing a standard of entertainment high 
enough to attract the customers, is a definite possi- 
bility during the course of the next year or two, if 
only the broadcasting authorities are not forced to 
take some precipitous action in colour television as 
a result of pressure from outside interests. 


CLUB NEWS 


Barnsley.—“ Specialized frequency meter” is the title of 
the talk to be given by W. Richardson (G8VX) at the meet- 
ing of the Barnsley and District Amateur Radio Club on 
November 9th. A fortnight later the club will hold an 
exhibition and demonstration of members’ equipment. Meet- 
ings begin at 7.0 at the King George Hotel, Peel Street. 
Sec.: P. Carbutt (G2AFV), 33 Woodstock Road, Barnsley. 


Belfast.—At the September meeting of the City of Belfast 
Y.M.C.A. Radio Club, an American spoke on amateur radio 
in the U.S.A. The October meeting (17th) will consist of 
amateur and professional tape recordings. The club meets 
at the Y.M.C.A., Wellington Place. Sec.: R. J. Boal 
(G13AXD, 127 Hillman Street, Belfast. 


Birmingham.—-At the meeting of the Slade Radio Society 
on November 9th, T. J. Hayward, of the R.A.F. School of 
Radio, will deal with microwave techniques. Meetings are 
held at 7.45 at the Church House, High Street, Erdington, 
Birmingham, 23. Sec.: C. N. Smart, 110 Woolmore Road, 
Erdington. 


Bradford.—The 1956/57 syllabus of the Bradford Amateur 
Radio Society includes, in addition to a variety of lectures, a 
number of visits to works, etc., among them Mains Radio 
Gramophones Limited, Beckside Works, on October 23rd. 
Meetings are held on alternate Tuesdays at 7.30 at Cam- 
bridge House, 66 Little Horton Lane, Bradford. Sec.: 
F. J. Davies (G3KSS), 39 Pullan Avenue, Eccleshill, Brad- 
ford, 2. 


Newbury.—W. H. Allen (G2UJ) oe soe on “A Ham in 
peace and war” at the meeting of the Newbury and District 
Amateur Radio Society on November 9th at 7.30 at Elliortt’s 
Canteen, West Street. 


Sidcup.—-The next meeting of the Cray Valley Radio Club 
will be held on October 23rd and will comprise an exhibition 
of members’ home-built gear. Meetings are held at 8.0 at 
the Station Hotel, Sidcup. Sec.: $. W. Coursey (G3JJC), 49, 
Dulverton Road, New Eltham, London, S.E.9. 
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VORTEXION rare recorver 


% The total hum and noise at 7} inches per 
second 50-12,000 c.p.s. unweighted is better 
than 50 dbs. 
% The meter fitted for reading signal level 
will also read bias voltage to enable a level 
response to be obtained under al! circum- 
stances. A control is provided for bias 
adjustment to compensate low mains or 
ageing valves. 
* A lower bias lifts the treble response and 
increases distortion. A high bias actenuates 
the treble and reduces distortion. The 
normal setting is inscribed for each in- 
strument. 
¥ The distortion of the recording amplifier 
under recording conditions is too low to be 
accurately measured and is negligible. 
te A heavy mu-metal shielded microphone 
transformer is built in for 15-30 ohms 
balanced and screened line, and requires 
only 7 micro-volts approximately to fully 
load. This is equivalent to 20ft. from a 
ribbon microphone and the cable may be 
extended 440 yds. without appreciable loss. 
The .5 megohm input is fully loaded by 
‘i millivolts and is suitable for crystal 
P.U.s, microphone or radio inputs. 
The amplifier, speaker and case, with detachable lid, % A power plug is provided for a radio feeder unit, etc. 
measures 84in. x 224in. x ISzin. and weighs 30 Ib Variable bass and treble controls are fitted for control of 
the play back signal. 
PRICE, complete with WEARITE TAPE -— thapeuee > onl is 3.5 watts heavily damped by negative 
DECK... ine bee bo ... 4 0 0 feedback and an oval internal speaker is built in for monitoring 
purposes. 
%& The play back amplifier may be used as a microphone or gramophone amplifier separately or whilst recording is being made 
%& The unit may be left running on record or play back, even with |,750ft. reels, with the lid closed. 


POWER SUPPLY UNIT to work from 12 volt we with an output of 230v., 120 watts, 


50 cycles within 1%. Suppressed for use with Tape Recorder. PRICE £I8 0 


3-WAY MIXER AND PEAK PROGRAMME METER 


FOR RECORDING AND LARGE 
SOUND INSTALLATIONS, ETC. 


One milliwatt output on 600 ohm line (.775V) 
for an input of 30 micro-volts on 7.5-30 ohm 
balanced input. 

Output balanced or unbalanced by internal 
switch. The meter reading is obtained by a 
valve voltmeter with | second time constant, 
which reads programme level, and responds to 
transient packs. 

Calibration in 2 db steps, to plus 12 db and 
minus 20 db referred to zero level. Special 
low field internal power pack supplies 8 
valves including stabilising and selenium 
rectifier, consumption 23 watts. 


Manufactured by 
VORTEXION LIMITED, 257-263, The Broadway, Wimbledon, London, S.W.19 


Telephones: LiBerty 2814 and 6242-3 Telegrams: “Vortexion, Wimble. London.” 
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SINGLE PHASE AND POLYPHASE 
WATTHOUR METERS 
SYNCHRONOUS TIME SWITCHES 
SYNCHRONOUS MOTORS 
AND MOTOR UNITS 


WESTON 


PORTABLE 
INSTRUMENTS 


Weston Portable Instruments include D.C. moving coil, A.C. rectifier and H.F 


PANEL & SWITCHBOARD INSTRUMENTS 
D.C. Moving Coil, A.C. Rectifier, H.F. Thermocouple, 
A.C./0.C, Moving iron 
PORTABLE INSTRUMENTS 
0.C. Moving Coil, A.C. Rectifier, H.F. Thermocouple, 
A.C/0.C. Moving tron, A.C./D.C. Dynamometer 
LABORATORY STANDARD INSTRUMENTS 
D.C. Moving Coil, A.C./D.C. Dynamometer 
CURRENT TRANSFORMERS - FREQUENCY 


thermocouple types, and instruments of the A.C./D.C. moving iron type; high nae emia: aamneee 
grade dynamometer models are also available. TACHOMETERS : WESTON STANDARD 

Wiustraced above is the Model $.82—a permanent magnet, moving coil instrument CELLS ELECTRICAL THERMOMETERS 
in the Portable range. This is primarily a Precision Grade instrument but can 


“PHOTRONIC™ PHOTO ELECTRIC CELLS 
PHOTOMETERS AND PHOTOGRAPHIC 
EXPOSURE METERS 


also be supplied with Industrial Grade accuracy. Details of this Model, together 
with others in this series, are available on request. 


SANGAMO WESTON LIMITED 


ENFIELD MIDDLESEX 


¢ EWNField 3434 (6 es) & 1242 (6 es) Gromsa Sanwesc, Enfield 
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The Wolsey Convertor is a self-contained unit complete with 
WW i % & Y power pack, comprising transformer with tapped primary 

for mains voltage selection, together with metal rectifier and 

R.C. smoothing. 

Though employing the popular valve line-up of cascode coupled 

P.C.C. 84 and P.C.F. 80 as mixer and output amplifier, the 

circuit otherwise departs completely from the conventional. 


Aerial input circuit has an input of 80 ohms over the Band iil 
range this being achieved by critical resistance damping of 


the input transformer, from which the signal is fed to a 
oO ree f Oo ¥ neutralised cascode coupled R.F. amplifier. The cascode potential 


of this valve being adjustable so as to afford gain control. 


Coupling between the cascode and the mixer grid of the 
oscillator section of the P.C.F. 80 is made by a choke 
capacity arrangement which is constant over the whole of 
the Band Ill range. 


The oscillator section employs turret tuning of the eight 
channels and careful selection of component valves ensures 
minimum of drift. 


1.F. output from the pentode section of the P.C.F. 80, which 
is of course the local B.B.C. frequency, is fed via a 
stepped-down transformer to the low impedance output socket. 


Gain from input to output in excess of 20 dB may be easily 
obtained and no Convertor is passed on test unless it has 
at least this gain 


WOLSEY TELEVISION LIMITED - CRAY AVENUE: ST. MARY CRAY - KENT 


Telephone: ORPINGTON 26661 /2/3/4 (Electronics Division, Gas Purification & Chemicai Co. Led. 


Inexpensive Variable-Slope Filter 


SIMPLE TREBLE ATTENUATION CIRCUIT 
FOR USE IN HIGH-QUALITY AMPLIFIERS 


By D. M, LEAKEY, B.Sc.(Eng.), Grad.1.£.E., A.C.G.1. 


1. is now generally accepted that in wide-band 
high-quality amplifiers it is almost essential to provide 
an adjustable means of limiting the high frequency 
response of the system in order that the best results 
may be obtained from the wide range of programme 
sources available. For the best results this high 
frequency cut-off should be both adjustable in 
frequency and in the rate of cut-off. Resistive net- 
works as part of a feedback system can be used for 
this purpose. To obtain the necessary maximum 
rate of cut-off however it is necessary to employ 
twin-T resistance capacitance networks which un- 
fortunately require close tolerance components and 
relatively complex switching arrangements. The filter 
to be described produces the same results as the 
feedback twin-T network but avoids the two above 
difficulties. 

The use of an inductor might be regarded by 
many as undesirable but in this application the 
foundations for this opinion are in general almost 
groundless. Hum pick-up can be troublesome but, 
especially with relatively simple hum-bucking ar- 
rangements, in most applications can be made 
negligible. Harmonic distortion originating in the 
inductance has been found to be negligible providing 
the unit is used where the signal level is not too 
high. As a very general guide, with normal small 
iron-cored inductors, this level is about two volts. 
Similarly, ringing in the circuit is often put forward 
as a fault, but in general it can be shown that this 
is no worse than when using R-C networks producing 
the same frequency response. 

The basic circuit for the filter is the single section, 
resistance terminated, constant-k filter section as 
shown in Fig. 1. This provides a response as 
shown in Fig. 2, the slope of cut-off being about 
20 dB/octave. A steeper slope than this would be 
desirable and this can be achieved by shunting the 
inductor with a small capacitor so producing a 
simple m-derived section. The resulting response 
is shown in Fig. 3 from which will be seen that 
although a steeper cut-off is achieved the response 
rises again after the resonant point. In order to 
limit this rise so that it only approaches to within 
about 25 dB of the mid-frequency level it is necessary 
to limit the value of C, to about one-tenth of C, 
or C,. With this value an initial cut-off slope of 
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Fig. |. Basic constant-k filter section. 
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This article describes a simple m-derived single LC filter 
section which provides a variable slope of cut-off between 
about 40dB/octave and 6dB/octave at any selected roll-off 
frequency. It requires no close tolerance components 
and requires no initial adjustment. 


\ 


10 
FREQUENCY (kc/s) 


Fig. 2. Typical response of the circuit of Fig. |. 


10 
FREQUENCY (ke/s) 


Fig. 3. <A steeper slope is obtained when the series 
inductance is shunted by a capacitance. 
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40 dB/octave can be achieved whilst the response 
above the cut-off frequency never returns to more 
than within 25 dB of the mid-frequency level. A 
return level of 25 dB has been chosen only as an 
arbitrary figure which in practice has been found 
to be satisfactory. Actually when the m-derivation 
was included (i.e., the connection of C, across the 
inductor) the initial values of C,, C, and L should 
have been slightly modified, but due to the fact that 
C, is only one-tenth of C, or C, the error produced 
by leaving them at their original values is, for this 
application, negligible. 

To achieve a variable slope of cut-off it is necessary 
to vary the Q of the tuned circuit formed by L and 
C,. The result of this is shown in Fig. 4 where a 
variable resistor R, is placed across L. As can be 
seen, the initial cut-off slope can easily be varied 
between 40 dB/octave and 6 dB/octave whilst leaving 
the cut-off frequency substantially constant. 

In the above circuits a constant-voltage source 
is shown, This is not necessary since the input resis- 
tor R can be modified to allow for a finite source 
resistance, Similarly R, can be modified if an external 
load is placed across the output or C, modified to 
allow for any input capacitance of the load. 

A practical circuit giving a variable slope of cut- 
off at about 5kc/s, 7kc/s and 10kc/s is shown in Fig. 5. 
It will be noticed that resistors and capacitors are 
switched, leaving the inductance value constant. 


and remove the correct number of turns to reduce 
the inductance to 1H, remembering that the induc- 
tance is very nearly proportionally to the square of 
the number of turns, 

Humbucking 
assembly of the core and coil by winding turns over 
the complete core in reverse to the main winding. 
The number of turns can be found experimentally 
by measuring the hum pick-up of the coil when it 
is near a source of magnetic hum. Only a very few 
turns are normally required, insufficient to materially 
alter the inductance from the required one henry. 


APPENDIX: Design of filter 


IT is assumed that the known quantities are the required 
cut-off frequencies and the value of inductance available. 


can be achieved after complete 


\ 
| Choose the nearest +10% 


f value for components. 


L in henrys. 

C in farads. 

R in ohms. 

{,=cut-off frequency in c/s. 
. l 

Cie Ce Far 

R,: R, nf a 

Rs 


sox 


200,000 L (approx.) exact value is unimportant. 


| 


This is purely for economic reasons bearing in mind y aw | 2 
: gy 2 i 100pF S39kN i 
the possible relative price of the components, For o-001iF Se 7 s ° 
smooth slope control the variable resistor should T seca | ; 
be of the logarithmic law type. The circuit can be —_ 
fed from any low-impedance source such as a low- 
impedance triode, or a pentode with heavy negative 
feedback. For the 5-kc/s cut-off condition the , WW TTT) | 
resonant dip can be adjusted by means of C, to ; — 
occur at 9kc/s and so be useful as a whistle filter on 5 * Axo 
medium-wave broadcast reception. — : ¥ +s 
The components in the above circuit are not criti- a * a SS 
ane 15 oN 
cal, although at least a -+10% tolerance on the Ne ct 7 
components is preferable. The one-henry inductance ya, 20 ONIN? 
can conveniently wound on a Mullard Ferroxcube [7eleb Oh, a 
LA7 core, with about 40 s.w.g. enamelled wire. "25 = 220k fi NN nN 
The experimental coils required about 1,100 turns — + ++ —N = % 
for 1 henry. In practice however it is preferable to = 00 "A >» \ 
wind on say 1,200 turns, measure the inductance — a HT —— 
-40 _ — 
' 10 100 
220k f. (106) we FREQUENCY (kc/s) 
Fig. 4. Variation of slope is 
achieved by altering the Q of 
the LC circu’: by means of Ry. 
OUTPUT 
— — <——_ 
4 | 490! 4 1 
) 3 332 
skh 22k s3kfl ? 
33k Nh 
- 4 
6 % 
= > 
0002 uF a 
INPUT 0 00\pF 
a Fig. 5. Practical circuit for 
f three switched cut-off fre- 
i quencies of 5, 7 and 10 kce/s. 
° ] os | The insertion loss at low fre- 
0°'002uF 0-00iuF 500 pF quencies is approximately 6dB, 
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NOVEMBER 


LONDON 

9th. Television 
techniques in receiver construction: 
printed circuits” by W. I. Flack at 7.0 at 
164 Shaftesbury Avenue, W.C.2. 

13th. LE.E. (Students). -“ Digital 
computers and how they may help the 
engineer” by Dr. M. V. Wilkes at 6.30 
at Savoy Place, W.C.2. 

14th. LE.E.—“ Frequency diversity 
in the reception of selectively fading 
binary frequency-modulated signals 
with special i to long-distance 
radio-telegraphy ” J. W. Allnatt, 
E. D. J. Jones and aA B. Law. “An 
investigation of the spectra of binary 
frequency-modulated signals “— h 
various build-up waveforms” by J. 
Allnatt and E. Jones. “An im- 
proved fading machine” by H. B. Law, 

Lee, F. A. W. Levett and R. C. 

Looser. “The detectability of fading 
radiotelegraph signals in noise” by 
H. B. Law. “The signal/noise per- 
formance rating of receivers for long- 
distance synchronous  radiotelegraph 
systems using frequency modulation” 
by H. B. Law. At 5.30 at Savoy Place, 
W.C.2. 

14th. 


Society.—“ New 


Radar Association.—* Infra- 
red: its problems and possibilities” by 
Dr. F. E. Jones at 7.30 at the Anatomy 
Theatre, University College, Gower 
Street, W.C.1. 

16th. B.S.R.A.—*“ Practical aspects 
of design and application of audio 
transformers” by % B. Gilson at 7.15 
it Royal Society of Arts, John Adam 
Street, W.C.2. 

20th. LE.E.—Discussion on “ Data 
processing equipment for experimental 
work” at 5.30 at Savoy Place, W.C.2 

22nd. LE.E.—Discussion on “ The 
presentation and demonstration of the 
theory of semi-conductors to students” 
at 6.0 at Savoy Place, W.C.2. 

22nd. Television Society.“ Alter- 
natives to the N.T.S.C. colour system” 
by Dr. E. L. C. White at 7.0 at 164 
Shaftesbury Avenue, W.C.2. 

27th. Society of Instrument Tech- 
nology.—* Television technique applied 
to observation and control” by Profes- 
sor J. D. McGee at 7.0 at Manson 
House, Portland Place, W.1. 

28th. Brit. LR.E.—‘ Colour Tele- 
vision” by Dr. G. N. Patchett at 6.30 
at the School of Hygiene and Tropical 
Medicine, Keppel Street, W.C.1. 

30th. R.S.G.B.—Discussion on 
“ 1250-Mc/s operation” at 6.30 at the 
L.E.E., Savoy — W.C.2. 


BIRMINGHAM 

26th I.E.E.—Informal evening on 
electronics and automation at 6.0 at the 
James Watt Memorial Institute, Great 
Charles Street. 


CAMBRIDGE 

13th. I.E.E.—Address by Dr. 
R. C. G. Williams, Chairman, Radio 
and Telecommunication Section, at 8.0 
at the Cavendish Laboratory. 

20th. I.E.E.—Discussion on technical 
education to be opened by Professor 
E. B. Moullin and J. Wooding at 6.30 
at the Cambridgeshire Technical Col- 
lege, Collier Road. 


CARDIFF 

12th. 1.E.E.—*“ Germanium 
silicon power rectifiers” by T. H. Kin- 
man, G. A. Carrick, R. G. Hibberd and 
A. J. Blundell at 6.0 at the South Wales 
Institute of Engineers, Park Place. 


and 
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MEETINGS 


CATTERICK 
22nd. LE.E.—“* Communication by 
tropospheric and ionospheric scatter” 
tr. J. A. Saxton and W. J. Bray at} 
6.15 at Catterick Camp, 


CHELTENHAM 

21st. Society of Instrument Techno- 
logy.—“ Problems in the manufacture 
of semi-conductors” by F. Car- 


penter at 7.0 at the North Gloucester-| 
shire Technical College. | 


EDINBURGH 

6th. 1.E.E.—* TRIDAC—a large 
a. computing machine” by Lt.-| 
Cdr. F. R. J. Spearman, J. J. Gait, A. V.| 
Hemingway and R. W. Hynes at 7.0 at) 
the Carlton Hotel, North Bridge. 

23rd. Brit. 1.R.E.—“ Information 
Theory” by L. C. Stenning, Dr. P. 
Jones and P. Holroyd at 7.0 at the) 
Department of Natural Philosophy, | 
University of Edinburgh. 


GLASGOW 

7th. LE.E.—* TRIDAC—a 
analogue computing machine” at 7.0) 
at the Institution of Engineers and} 
Shipbuilders, 39 Elmbank Crescent. 

8th. Brit. LR.E.—*“ The oscilloscope 
for engine testing” by R. K. Vinycomb 
at 7.0 at the Institution of Engineers and 
Shipbuilders, Elmbank Crescent. 


LIVERPOOL 

7th. Brit. I.R.E.—* Industrial Tele- 
vision” by J. E. H. Brace and R. Swin- 
den at 7.0 at the Chamber of Commerce, 
1 Old Hall Street. 


LOUGHBOROUGH 

20th. LE.E.—‘ Ultrasonics in indus- 
try” by C. F. Brocklesby at 6.30 at 
Loughborough College. 


MALVERN 

Ist. Brit. I.R.E.—* Principles of the 
light amplifier and allied devices” by 
Dr. T. B. Tomlinson at 7.0 at the 
Winter Gardens. 


MANCHESTER 

Ist. Brit. I.R.E.—* Electronics ap- 
plied to physiology ” by H. W. Shipton 
at 6.30 at Reynolds Hall, College of 
Lh - ae Sackville Street 

PLE Informal evening on 

a. ae. and automation at 6.45 at the 
Engineers’ Club, Albert Square. 


NEWCASTLE-UPON-TYNE 

14th. Brit. I.R.E.—** Some practical 
aspects of echo-soundin by A. M. 
Sutton at 6.0 at Neville fia, Westgate 
Road. 


OXFORD 

14th. LE.E.—*“ Automation and elec- 
tronics in industry” by F. W. Highfield 
at 7.0 at 37 George Street. 


SHEFFIELD 

21st. LE.E.—*“ Germanium and 
silicon power rectifiers” by T. H. Kin- 
man, G. A. Carrick, R. G. Hibberd and 
A. J. Blundell at 6.30 at Grand Hotel. 


STONE 

19th. LEE.‘ The generation and 
synthesis of music by electrical means” 
by A. Douglas at 7.0 at Duncan Hall. 


WOLVERHAMPTON 

14th. Brit. I.R.E.—* Electronic tech- 
niques in automation” by J. A. Sargrove 
at 7.15 at the Wolver pton and 


large | 


The new PRIX Sound 
Columns introduce a system of 
outstanding efficiency for sound 
diffusion over wide areas both 
indoors and outdoors. The main 
advantages of this type are:— 
Striking improvement in 
acoustic efficiency. 

Marked directional flat beam 
effect, assisting in extending 
coverage range with minimum 
reverberation and feedback. 
Wiring and installation costs 
cut due to elimination of large 
numbers of single units. 


COLUMN LOUDSPEAKER 


Send A. ao — of our complete range of 


installation 
THE. TRI ELECT MIGAL co. LTD. 
MAPLE PLACE, TOTT ane M COURT ROAD, 


Staffordshire Technical 


N i 
Tel.: MUS 5817. Grams. ; Trixadio, Wesdo, London 


565 


RANDOM RADIATIONS 


By “ DIALLIST 


819 Lines on Band I 


THE first French 819-line television 
station operating in Band I was 
opened recently at Mont-Pincon, 
near Caen. With its vision on 
524 Mc/s and its sound on 41.25 
Mc/s the station needs a good deal 
of elbow room in the ether. It occu- 
pies actually a wider band of fre- 
quencies than our Channels 1 and 2 
put together; but even so _ the 
13-Mc/s modulation range normal 
for 819-line transmissions has had to 
be somewhat reduced which must, of 
course, affect the picture definition. 
The French broadcasting authorities 
were afraid that it might interfere in 
this country with Rowridge and 
adopted horizontal! polarization as a 
safeguard against this. So far, I 
haven’t heard of any such interfer- 
ence, even in this present period of 
freak radio effects; but Toute la 
Radio states that there has been some 
trouble to the south of Caen in 
places where Mont-Pincon and Row- 
ridge have about the same bearing. 


Slow to Catch On 


THOUGH the development of the 
French television broadcasting net- 
work has gone forward quite rapidly, 
the increase in the number of TV 
receivers in that country has been 
curiously slow. There were roughly 
220,000 sets in use a year ago and 


“WIRELESS WORLD” 


WIRELESS SERVICING MANUAI 
9th Edition 


GUIDE TO BROADCASTING STATIONS 1956-57. Compiled 
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STUDIO ENGINEERING 
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ADVANCED THEORY OF WAVEGUIDES. L. Lewin 
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Obtainable from all leading booksellers or from 
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RADIO INTERFERENCE SUPPRESSION: 
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the number now stands at not much 
over 350,000. That’s a 60 per cent 
increase, admittedly, but even so it 
looks as if much water will flow be- 
neath the bridges of France before 
television becomes anything like the 
national hobby that it is in this 
country, where there are now well 
over 6,000,000 receivers in use—the 
licence figure at the end of August 
was 6,044,330. 


Nelson Effect? 


IT takes some little time for W.W. 
to make the journey to New Zealand 
that’s why I have only just received 
from a kind Wellington reader two 
pieces of information which throw a 
bright light on the “ Bournemouth 
Effect.” (June issue), That, if you 
remember, concerned an outburst of 
“chuffs” from a f.m. receiver every 
time a train left the station. One 
correspondent suggested that the 
effect might be due to a static charge 
generated by the friction of water 
particles driven at high velocity 
through air. The writer from New 
Zealand sends two proofs that this 
can happen. The first is a descrip- 
tion published about 1870 by a 
lecturer at the Royal Poiytechnic 
Institution of apparatus then used 
there for demonstrations and experi- 
ments. By means of a boiler, work- 
ing at 60lb per square inch and pro- 
vided with 46 bent iron tubes fitted 


PUBLICATIONS 


Net By 
Price Post 


T. Cocking, M.1.E.E. 


17/6 18/6 


2/6 2/10 


** Cathode Ray *’ 


As Applied to 


with wooden nozzles, electricity was 
regularly generated and sparks up to 
22 inches long were obtained. His 
second instance seems to clinch the 
point, for it shows the effects of such 
electric charges on wireless reception. 
At certain times every working day 
there was an outbreak of horrid 
noises from loudspeakers in Nelson, 
N.Z, It was a long time before an 
engineer who had been trying to find 
the cause stumbled on the solution. 
He happened one day to look out of 
the window whilst the noises were in 
full blast and saw a plume of steam 
issuing from a factory whistle some 
distance away. Subsequent observa- 
tions confirmed that the outburst 
occurred only when the whistle was 
in action. No one had thought of 
the connection since owing to the 
distance travelled the sound of the 
whistle arrived after the noises had 
stopped. My correspondent sug- 
gests that since Nelson, N.Z., had 
the effect years before Bournemouth 
“Nelson Effect” would be a more 
appropriate term—provided that the 
Senior Service doesn’t object! 


Canned Vision 


A GOOD many attempts have been 
made to devise some workable 
system of recording vision on mag- 
netic tape. Most, if not all, of these 
have proposed to record vision 
signals along a single straight-line 
path and one of the big snags en- 
countered is that this would mean 
tape speeds of some 13,000 inches 
per second. In his recent application 
for a vision-on-tape recording 
system* Dr. R. D. A. Maurice, of 
the B.B.C. Engineering Division’s 
Research Department, strikes out on 
an entirely new line. He proposes to 
scan a tape 1.3 inches wide by the 
use of what he terms “a magnetic 
Nipkow disc.” This consists of a 
pair of copper discs, each containing 
100 small equally-spaced slots filled 
with ferrite. The discs, whose 
distance apart is no more than about 
three-thousandths of an inch greater 
than the thickness of the tape, are 
locked together and driven by a 
motor at 6,000 r.p.m. This method 
would reduce the tape speed re- 
quired to no more than 25 inches 
per second; but owing to the very 


* Appended to B B.C. Engineering | Mono- 
gtaph No. & 
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small aperture used the tape would 
have to be capable of retaining a 


maximum flux density fifty times 


that now used. 


Between Wind and Water 
THE East-Coast town in which I 
now live has possibly had rather more 
than its fair share of the gales and 
gusty winds which have been 
amongst the more unpleasant features 
of 1956’s apology for a summer. Very 
few aerials have been damaged by 
them, but a good many feeders which 
were not well enough anchored to 
prevent them from swaying to and 
fro have had to be replaced owing to 
breaks in their “inners.” The most 
spectacular wind effect occurred here 
one afternoon when almost tropical 
rain was accompanied by gusts of the 
“Force 7 to 9” variety. Each gust 
produced ear-splitting noises from 
loudspeakers and firework displays on 
television screens. Our electricity 
supply is conveyed to us by overhead 
three-phase mains on poles. At one 
place the wind was swaying the 
sodden branch of a tree on to the 
cables at frequent intervals, 


The Mystery that Wasn't 

“ THERE’S a television mystery in 
my house,” said a friend the other 
day, “what happens is exactly the 
opposite to what you'd expect.” 

When I asked for further enlighten- 
ment he told me that he’d had} 
things so arranged that he could use 
his receiver in either of two rooms. 
“And here’s the strange thing,” he 
went on, “One of the rooms is 
much nearer to the aerial; but despite 
the much shorter length of feeder, 
you get nothing like so good a pic- 

ture in it as you do in the other.” I | 
promised to drop in next time I was | 
passing his way and when I did so 1| 

found exactly what I’d expected. 

The socket in the room nearer the | 
aerial was simply Tee’d into the | 
feeder. Hence with the set in use 
in that room there were yards of 
unused dead-end to upset the match- | 
ing. The proper method is, of | 
course, to connect the feeder to a | 
socket in the nearer room and then 

to run a separate length to the other. | 
At the far end of this length is a 

socket; the near end is fitted with a} 
plug. If you want to use the set in| 
the first room, you plug its aerial lead | 
into the socket and the extra length | 

of feeder is entirely unconnected. | 

For reception in roc No, 2 you plug | 
the extension feeder into the first | 
socket and the set’s aerial lead into 
the second. 
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UNBIASED 


The 1957 Exhibition 


ALTHOUGH it is almost a year 
before the next National Radio 
Exhibition opens its doors it is none 
to soon for the organizers to begin 
scratching their heads in an effort to 
think out how an improvement can 
be made on this year’s effort. 

Now without in the least decrying 
the efforts of the R.IL.C. this year I 
can think of one very great improve- 
ment which I should like to see next 
August. To explain what I want, I 
should mention that whenever I wish 
to buy a set, tape recorder or what 
have you, I invariably go to the 
stand of one of the big wholesalers 
Ihe reason is that on these stands I 
can see the products of most of the 
manufacturers—some possibly, who 
are not themselves exhibiting at 
the Show. There I can compare sets 
side by side without rushing all over 
the exhibition 

It is, however, not easy for an 
ordinary member of the public to 
examine the goods on these stands 
‘They are meant only for members 
of the industry and the gentlemen 
who staff some of them are apt to 
freeze off outsiders in the manner of 
a duchess dealing with a gate 
crasher. I have no difficulty as I 
know enough of the trade jargon to 
be able to pass myself off as a dealer 

I would suggest that a large 
section of the hall be reserved for 
special stands each exhibiting one 
class of goods onl Each stand 
should be staffed by people who 
could be relied upon not to favour 
one manufacturer at the expense of 
others. 

This idea would not prevent each 
manufacturer having a stand of his 
own as at present. These special 
stands would be extraordinary ones 
in the literal sense of that word 
The idea is not new, of course. For 
some years we had a Television 
Avenue at each Show, where some 
dozens of sets could be seen operat- 
ing, but, for some unknown reason, 
that disappeared from this year’s 
show 

I hope the R.I.C. will consider my 
idea and if it does not receive favour, 
I hope the learned councillors will 
write and tell the Editor why. 


Literally Nostalgic 
RECENTLY I had a personal letter 


from a friend living in the colonies 
deploring the fact that the sound of 
Big Ben has not been broadcast while 
the clock which is associated with this 
famous bell was out of action. 
Apparently Great Tom proved an 
inadequate substitute. Dwellers in 
what used to be called the “ far-flung 
Empire” have a sentimental interest 
in hearing the voice of Big Ben. It 
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By FREE GRID 


has meant “home” to them for 30 
years past and for once the B.B.C.’s 
overworked word “nostalgic” is 
literally correct, 

It cannot be often that Big Ben 
has been out of action during the 
past three decades. Even if this is 
not the first time it is most certainly 
the longest period it has been silent. 
The B.B.C, had ample warning of 
the clock’s long period of inaction 
and it seems a pity that they are so 
insensitive to the nostalgia associated 
with Big Ben in the colonies that 
they didn’t bother to make a special 
recording of it. It would have been a 
simple technical matter for arrange 
ments to have been made for the 
recording to have been triggered off 
at the appropriate times by signals 
from Greenwich. 

The B.B.C, ought to be ashamed 
of themselves for not thinking of this 
idea instead of leaving me to do it 
for them, 


Wrinkles for ROSPA* 


IN the September issue I discussed 
an article on road safety which 
appeared in the American journal 
Tele-Tech and Electronic Industries. 
Among other things it was suggested 
that a Ccapacitative system should be 
used so that if a car approached too 
close to an obstacle ahead, the brakes 
would be applied. I concluded, 
however, the range of such a system 
would be far too small. 

The ideal solution would be for 
cars to be fitted with radar as the 
range of operation would thereby be 
greatly increased Unfortunately 
this would mean that the car would 
have to tow a trailer to house the 
necessary apparatus. I have actually 
been experimenting on these lines 
recently and my radar trailer attracts 
a good deal of attention as the high 
superstructure necessary to house all 
my experimental apparatus seems to 
the onlookers to block my rear view 
entirely and they gather with 
ghoulish glee at strategic road junc- 
uons in anticipation of a crash, 

What the crowd don’t know is 
that, in fact, I have a perfect 180- 
degree rear view. I have replaced 
the normal driving mirror in my car 
by a small TV screen which is 
coupled to a small camera in the 
rear of the trailer. I see that an 
American car at the London Motor 
Show is fitted with an. “ electronic 
rear viewer.” Great minds think 
alike. 

Talking of my radar trailer 
reminds me that one of the worst 
causes of car accidents is the slow- 
moving pantechnicon-type vehicle 
which completely blocks the forward 


* Royal 
Accidents 


Society for the Prevention of 


A new réle for TV. 


view of following cars. The drivers 
cannot see the road ahead and dare 
not pull out to overtake. Eventually 
somebody loses patience and fre- 
quently a crash occurs. In my 
opinion this trouble could be over- 
come if all these juggernauts were 
compelled to carry a_ television 
camera in front, coupled to a screen 
in the rear, so giving drivers of 
following cars a clear view of the 
road ahead. 


Heard but Not Seen 


WE are so used to hearing the clumsy 
and ugly expression “loudspeaker ” 
to describe what would be better 
called the reproducer or acoustic 
reproducer that I was considerably 
surprised recently to hear it spoken 
of as a “soft speaker.” When I 
queried the name I was told that 
there was no mistake and this cor- 
rectly describes the large number of 
instruments which are to be installed 
in Guildford cathedral. 

This massive new building is 
slowly rising on a high hill outside 
Guildford, It is the last word in 
modernity and its p.a. system has 
been designed to be in keeping with 
it. The idea of the architect is 
that p.a. should be heard but not 
seen. Special pendant chandeliers 
are to be designed so that each will 
have what is to be termed a soft 
speaker built into it as an integral 
part of its structure. Each of these 
instruments will give a comparatively 
low acoustic output but, as there 
will be a large number of them, the 
overall volume will be adequate. 

Needless to say, the designer is to 
collaborate with the leading lights 
in acoustics and in loudspeaker—or 
“soft speaker ’—design. 
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OLYMPIC HONOUR 
FOR BRITAIN 


We are proud to announce that our 
TL/12 amplifiers have been chosen 
for use at the 1956 Olympic Games 
to be held in Australia. 


It was in 1945 that H. J. Leak revolutionised the per- 
formance standards for audio plifi by designing 
the original “ Point One” series, and we became the 
first firm in the world to market amplifiers having a total 
distortion content of 0.1 per cent. This claim was re- 
ceived with incredulity, but it was subsequently con- 
firmed by the National Physical Laboratory and since 
then hundreds of TL/12 amplifiers have been used 
by the B.B.C., and Commonwealth and foreign broad- 
casting authorities, and thousands have been used by 
recording studios, leading musicians and music- 
lovers throughout the world. We were the only British 
exhibitor at the world’s first Audio Fair which was 
held in New York in 1949 and the volume of our ex- 
ports to the United States of America has grown steadily 
since then 


Further development work resulted in our producing, at a 
much lower price but with the same high performance stan- 
dards, the TL/\0 amplifier. The TL/10 amplifier 
and “Point One” pre-amplifier received such an 
excellent reception when they were first exhibited at 
the Audio Fair in New York in October, 1953, that 
we received an initial order for 1,000 sets. Since then 
several thousand sets have been sold throughout the 
world. The output of the TL/10 is ample for high- 
fidelity home music systems, and the quality of re- 
production obtained is equal in every respect to that 
of the TL/12. We always use the TL/10 amplifier 
and “ Point One” pre-amplifier for our public demon- 
strations of high-fidelity reproduction of gramophone 
The TL/10 amplifier, when used 
with the best available complementary equipment, 
gives to the music-lover a quality of reproduction un- 
surpassed by any equipment at any price. Even when 
the complementary equipment falls below that of the 
best obtainable, the use of these amplifiers will enable 
one to obtain very marked improvements in reproduction. 


LIE AIK] 


HIGH FIDELITY 
EQUIPMENT 


records and radio 


ELECTROSTATIC LOUDSPEAKERS 


Reprints of “* The Gramophone’”’ article (May, 1955) 
by H. J. Leak, summarising his work and findings 
on Electrostatic and Dynamic Loudspeakers, are 
available on request, free of charge. 


* Write for leaflet VW * 


WirReLess WorLp 


Make LEAK equipment the heart of your Hi-Fi 


system... 


INlustrated above is the LEAK TL/I10 AMPLIFIER €17.17.0 and “ ! OINT- 
ONE” PRE-AMPLIFIER, €10.10.0. These prices are made possible only 


by world-wide sales. 


SPECIFICATION : 
Circuitry 


A triple loop feedback circuit based on the famous TL/12 
transformer is the same size as in the TL/12 

Maximum power output: 10 warts 

Frequency Response: + | db 20 c/s to 20,000 c/s. 
Harmonic Distortion: 0.1%, 1,000 c/s, 7.5 watts output 
Feedback Magnitude: 26 db, main loop 


The output 


Damping Factor: 25 
Hum: — 80 db referre’ co 10 watts 


Loudspeaker Impedr...es: 16 ohms, 8 ohms, and 4 ohms 


“POINT ONE” PRE-AMPLIFIER 


The handsome gold escutcheon plate 
contributes to the elegant appearance 
and blends with all woods 

* Pickup 

The pre-amplifier will operate from any 
pickup generally available in the world 
A continuously variable input attenuator 
at the rear of the preamplifier permits 
the instantaneous use of crystal, moving- 
iron and moving-coil pickups 


* Radio 


The radio input sockets at the rear permit 
the connection of the LEAK V.S. tuner 
unit. An input attenuator is fitted. H.T 
and filament supplies are available from 
the pre-amplifier 


* Distortion 
Of the order of 0.1%, 


OTHER LEAK PRODUCTS 


Hum 
egligible, due to the use of recently 
developed valves and special techniques 
Input selector 
adio, tape, records: any and all records 
can be accurately equalised 
Treble 
ontinuously variable, + 9 db to — 15 db 
at 10,000 c/s. 


Ennetnn 
ntinuously variable + 12 dbto — 3 db 
at 40 c/s, 
Volume Control and Switch 

he switch controls the power supply 
to the TL/10 power amplifiers 

* Tape Recording Jacks 
An exclusive feature. Readily accessible 
jacks are provided on the front pane! for 
instantaneous use with Tape Recorders 
which have built-in (low level) amplifiers 


Varisiope |i pre-amplifier 
TL/12 power amplider . 
TL/25A power amplifier 
by dynamic pick-up :— 


LP head with diamond stylus 
78 head with diamond stylus 
Mu-metal cased transtormer 


that can be obtained 


Trough-Line FM tuner unit with built-in power 
supply snes 


Those seeking to obtain the highest quality of gramophone and radio 
reproduction are invited to ask their dealer for a demonstration of Leak 
products which, with their tradition of excellence, represent the best 


0 
em 70 
e467 (0 


Opt.et 3 1 
6156 Opt@a2 64 
0615 Opt. 2 8 4 

i) 


£25 0 Opt#10 10 © 


H. J. LEAK & CO. LTD., BRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, W.3 


Phone : SHEpherd’s Bush 1173/4/5 


Telegrams 


Sinusoidal, Ealux, London 


Clabes : Sinusoidal, Londo» 


WireLess Wor_p 


NOVEMBER, 1956 


PRODUCTION  IN- 

CREASED — CIRCUIT 

IMPROVED — PRICE 
REDUCED 


lay « best value in Band ITI converters 

«tor your TV of money refunded 

plete ready to operate, 49/6 non 

mains, of 60/6 mains. Post and insur 
6 


alee 


BAND Iii! PRE-AMP 


» dificult areas it w 
necemary to in 


ertase the signal level 


operated and la fitted 


with input and output 


ing 3/6. 


BAND iil 


AERIALS 


, 
/ Vas \ 
, / . 
* a 


THE ‘READY’ 

This is a 4 wave-length, 3 element 
array Of all alloy construction, 
the aerial is completely assembled 
and ready for instant mounting 
in loft, bedroom cupboard, win- 
dow frame, et Price 12/6, plus 
> 


3 element array with swan- 
neck mast with **U” bolt 
clamp for fitting to existing 
masts from fin. to 2in, dia 


Selement array with cranked 
mast and wall mounting 
bracket ° 


Selement array with cranked 
mast and chimney lashing 
equipment 


5 element array with swan 
neck mast and “U” bol« 
clamp for fitting existing 
mast from jin, to 2in. dia 


5 clement array with cranked 
mast and chimney lashing 
<quipment seer 


& element array with swan- 
neck mast and “UU” bolt 
clamp for fitting to jin. to 
2in. dia, mast 69 


T.R.F, CONVERTER 


New this month is a converter for 
r.RP Set iewmaster-Ele< 
tronic Engineering, et Small 


mods. to the TV are necessary a | 


this must be turned into a superhe: 
to stop re-radiating. Price com 
plete with two vaives £6/10/- 
assembled—ready Oci./W.W 


THE “CRISPIAN ” 
BATTERY 
PORTABLE 


A 4-valve truly portable 
battery set with very 
many good features as 
follows: 
@ Ferrite Rod Aerial. 
@ Low consumption 
valves (DK9%6 range). 
@ Su erhet circuit 
with A.V.C, 
if Ready built and 
i ~ chassis if re- 
quired 
— Beautiful two-tone 
cabinet. 
@ Guaranteed re- 
sults on ‘tong and 
medium waves any- 
where. 
All parts, including speaker and cabinet, are available separately or 
if all ordered together the price is £7/15/- complete. Post an 
insurance 3/6. Keady built chassis 30/- extra. Instruction booklet 
free with parts or available separately 1/6, 


UNUSED VALVES AT LOW PRICES 


AZ3 Ms/PEN 8/ 
CcVii9e 6 MIA e 
DAF®9I 00s q 
DDT4 RKS 4 
ppTi ‘6 #217 4 
srél 

TDDSs 
rvvDI3 


aaaa** 


9pa 
954 
9004 
128K70 
12887 
12887 
1sv4 
1625 
210LP 
21580 
230XP 
s6Ls 


@' 8843884 ''SOa' Saacda' 


This is a 7-valve A.C. 

mains operated receiver 

An exceptional performer on 
long, medium and short A.M. 
bands and on the new V.H.P. band. 
It is an ideal unit for a quality radio- 


ram. 

Special features include magic eye tuning indicator, extra long scale 
and pointer travel—latest circuitry employing full A.V.C. feed- 
jaw etc., etc. 

Undoubtedly one of the finest AM/FM chassis available today. 
Chassis size 17}in, x 6}in. x 7tin. Price £23/17/6, carriage, packing 
and insurance 20/- extra 


THIS MONTH’S SNIP-—— 
THE WOLSEY 4-VALVE SUPERHET 


This excellent iittie all mains receiver 
employs standard circuitry and ls 
ideal as « second receiver for bed- 
room, kitehen, ete. It is o broadeast 
band eet and wil! receive all stations 
with only « few feet of serial. 
Complete, ready to work in modern 
roking oak cabipet—timited quantity 
offered thie me at £6/15/- plus 

carriage and tneurance. Overal! 
size approximatety Li jin. x Tin. = Sin 


RIISS YOURS FOR £2 


The R1155 ts considered to be one of the 
finest communication receivers available 
to-day. Ite frequency range is 75 ko/s 
to 14 Mc/s. It ts complete with 10 valves 
and is fitted in a black metal case. Made 
tor the B.A.F. so obviously a robust 
receiver which will give years of service 
Completely overhauled and guaranteed in 
perfect working order. Price £9/19/6 or 

payments of £2 each ‘ 


built-in speaker, 
or in petished cabinet, £6/15/- 


MINIATURE MOTOR 


Size only Zjin. long by ijin. diameter 
American made—iaminated poles and 
armature—iotended for 28 volt. Price 
10/6, post 2/-. 


F.M. TUNER 


This tuner is based upon the very successtu! 
ciroult in the booklet published by Data 
Pablications. We have made ap models 
at all branches and will be clad to demon- 
strate, Cost of al! parts including valves 
prepared meta! chassis, wound cotle and 
stove enamelied scale, slow motion drive 
pointer, tuning knob, in fact everything 
needed to make the complete unit, is 


price 2/- 


THIS IS ON OFFER AT 
APPROX. HALF COST 
TO MAKE 


mopressive, costiy ookin cabine 
originally designed tor T.V. bul simple 
modi‘\cation makes the eahinet sultabic 
for radiogram, amplifier, tape recorder, or 
reflex apesker—eize Zin wide, Pir 
deep and S7)in bigh Limited quantit 
at 28/1 5/- each. carriage 12/6. 
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CAR STARTER/CHARGER KIT 
RES STORS 


oaatinagil NEW THIS SEASON which ean be connected to a fish” 


battery and will enable the car to be 


a ee es UNI-TV started instantly. Kit comprising the 


vitreous coveret Undoubtedly the most up-to-date 
wire ended up to televisor for the home constructor 
‘20-watt igh You can build all or only part and the " 
powered types up to net when finished will be equal to « — = wepens 
150-watt moatly factory made equivalent. What other Resistance Forme 
eltp-in Ingulatet constructor T.V. has all these features? Maine on/off Switch 
Made up units if required 0-5-amp. Moving Cot) Meter 
All miniature valves Conatructional Data 
Meta! rectifier or if bought all together price 52/6. 
No expensive transformers plus 2/6 post and packing 
13-channel circuitry 
Multi-vibrator time bases 
Ferroz cube, B.H.T. and scan colle 
34/34 m/c. LF. 
Suitable for any modern 12, 14, or 
17)a. tube 
WESTI NG- Modern contemporary cabinet if 
required 
HOUSE The building cost (less tube) is only /1L0/- plas 10/- carriage and insurance = 
(U.S.A.) All parte guaranteed twelve months Full information and data tree with parts or 
METERS available separately price 3/6. CONNECTING WIRE 
in 100%. colle—most 
All fush mount-| | THE “SKYSEARCHER” ee Gteraas ecteume, 30s 
ing type, outside " 
diameter of face An all mains set for 19/6, 
3hin. This is a 2-valve plus-metal 
00 v. D.C 25/- rectifier ot ee as an educa- 
~prs ~? tional set for beginners, also 
0-1.5 kV D.C.external mul- makes a fine second set for the 
tiplier supplied . 35/~ bedroom, workshop, etc. All 
2.5 kV D.C. external mul- parts, less cabinet, chassis and 
tiplier supplied cose OO speaker, 19K. Post and insur- 
15 v. A.C. moving iron .. 30/- ance 2/6. ta free with parts 
1 mA. , can ae or available separately 1/6. 
50 mA. , 25/- 
100 mA. . 2S\- THE “REALITE” 
150 mA. 25/- 
250 mA. . 25/- 
500 mA. 25/- MINI-RADIO 
Uses high-efficiency colle covers tong 


’ 4 A) eband wd Nite into the 

INOUSTRIAL CYERNEAS This is a complete flourescent fitting, stove enamelled white, with oan sale @ treme bakelite ‘oabiass 
HEATER starter and ballast all ready to ineeall Price 29/6, plus 4/6 carriage estted quantity be Al the parts, 
d ~ - - d including binet, valves, in fact, every 
with "fein 40-watt tube 10/-, no extra for packing, if ordered chine, rr Ty pw tt 
fe tional data free with the parte, or avail 


able separately, 1/6. 


OFFICE TELEPHONES 


> 
S 
SK. 
a 


BABY ALARM 


Unlike most baby alarms, this not 
only enables you to hear baby but 
also talk to him. Price complete 
with one microphone and 100ft 
twin flex £6/19/6, carriage 3/6. 
Additional microphone 19/6, 


New G.P.O. telephone sete with internal 
belli and push button ewiteh easily con 
nected gether to form office tutereom 


THE MULLARD 510 AMPLIFIER Pree GAO seek Pet, oe, 08 
verhead heater warms only the A High Quality Amplifier designed by CIRCUIT DETAILS 


ea within ite radiant rays, and so effects Mullard engineers Robust high Diagramy and other taformation extractet 
onsiderable saving of fuel. Its benefite . Adelity with » power output exceeding from ofial manuals. All 1/6 per copy 
re felt unmediately, there is no warming 10 watte and » harmonic distortion 12 for LBi/- 
period. It le essentially « personal ene than 4% at 10 watts. Ite ire American Bervice 8.100 
ye of heater, having coutrols wi quency response te extremely wide 78 receives 
each of the operative. The controle and level being almost flat from 10 to 
give four variations of beat and “ Off.” 000 OF 5--three controle are 
measioum beat the unit consumes . provided and the whole anit tse very 
bf » , eultable for use with the Collaro 
eH: Studio and most other good pick-ups 
The Infray Major te of particular use— The price of the unit 


con pletely 
de up end ready toe work is 
a) In terge rooms, warehouses, lofts, oe” me. : 
machine shops, ete., where the cost of GIS/LOl, pine 10) carriage and 
heating the whole room to a comforts vie aswaese Alternatively, if you 
level would be too great wish to make up the anit yourself 
we shall be giad to supply the 
ln rooms which in the main have to components separately Hend for ASB.4 
be kept cool, ¢4., food storage cham- the Mullard amplifier shopping tet Indicator G24 
bers, beer cellars, ete. 4 indicator A.A.K.4 
Indicator 62 


ln any tution where local hentng CROYDON BRANCH OPENING | | »iesic'm tomo ne 


K.P. anit 4 
Price le £7/10/-, carriage paid ibe K.P. anit 

WwW 266 ither > K.P. ant 26 
ELECTRIC BLANKET WIRE e have taken the Lease of » London “Son” RP oon 9? 


of P.V.C. covered, so bianket Road, Croydon and hope to open this ae walkie Wireless eet No. 19 


Demotbed vaives 
16) ohbme per foot—1/6 per 
ards, ideal for average blanket | month. Prequoacy ineten 


ELECTRONIC PRECISION EQUIPMENT LTD. 


249 Kilburn High Road, | 42-46 Windmill Hill, Ruislip, 152-153 Fleet St... E.CA, oh — - Road, Finsbury, 
Kilbu a 


rn. Middlesex. 7 A. 
Phone: MAI 4921 Phone: RUISLIP 5780 Faene: LESS S008 Phone: ARCHWAY 104 
Half-day Thursday Half-day Wednesday Half-day Saturday Half-day Thursday 
Post orders should be addressed to E.P.E. LTD., M.O. Dept. 2, SUTTON ROAD, EASTBOURNE 
enquiries to Eastbourne address and please enclose S.A.E., terms are cash with order 


CAY-46-AAM 
RADAR 
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JIS E NIORS 


‘ * HOME HIGH FIDELITY SYSTEM - 


The units comprising the RD SENIOR Home High Fidelity System 
together provide a standard of reproduction limited only by the 
The Main Amplifier is an established design 
requiring no further comment; the Mk. Ill version of the Control 
Unit is relatively new, however, and combines high sensitivity with 
flexible control and has had particular attention paid to styling. 
The Reproducer was first demonstrated at the London Audio Fair, 
when it aroused considerable interest, and is now being produced 


programme source. 


in limited numbers to individual order. 


styling. 


should be made, will be as below 


4-14 BARMESTON - 


Mk. Ill CONTROL UNIT... . Four 
playback characteristics. Two radlo 
inputs. Baxendale tone controls. Low 
pass filter with ** 


record and replay sockets 


NEW ADDRESS: In order to be able to meet the steadily increasing demand for our products, we are, 
during October, moving to a larger factory and from \st November our sole address, to which all enquiries 


ROGERS DEVELOPMENTS (£crronics) LTD 


ROAD - CATFORD: LONDON : S.E.6. 


NOVEMBER, 1956 


/ 
al 
AMPLIFIER . . . Push-pull Mullard 
EL34.s U.L. output stage 
08% distortion, peak output 25 watts. 


1S watts for 


Partridge transformers throughout — 
C-core output. Price £28 
REPRODUCER . 
Goodmans AXIOM 80.s and one Kelly 


Ribbon Unit in non-resonant enclosure 


. employs two 


Features negligible inter-modulation dis- 
slope control. Tape tortion and exceptional transient re 
Alternative sponse. Overall dimensions: H. 36in.; 
Price £14 W., 27in.; D., Sin. 

Price €96/16/6 


Full literature post free on request 


LEAK csiiimenr 
for the Connoisseur 


if you want the Finest Quality Reproduction together 
with Workmanship of the Highest Order your choice 
must be LEAK. 
AS USED BY BROADCASTING CORPORATION 5 
THROUGHOUT THE WORLD. 


LEAK “TL/I0;” AND “POINT ONE” PRE- 
AMPLIFIER. Cash Price £2877/-, or sent for £4/10/- 
Deposit and 18 monthly payments of 30/-, carr. and crate 
free 


LEAK DYNAMIC PICK-UP 
Complete with two detachable diamond heads and trans- 
former. Cash Price £21/19/9 or sent for £4 Deposit 
and 10 monthly payments of 40/-. Post and packing paid. 


Manufacturers 


Manufacturers and suppliers 
to the Radio Industry. If you 
have a problem get in touch 
with our technical depart- 
ment, your enquiry will 
receive immediate attention 


of Loud Speaker 
Grills for the 


Radio Industry. 


Delivery of all the above is from stock. We can also supply 
the LEAK F.M. TUNER. Wharfedale, Goodmans and 
Tannoy loudspeakers, etc., Connoisseur Variable 3-speed 
Motors and all other Quality Equipment on EASY TERMS. 
Please send us your requirements. Quotation by return of post. 


TheL *R*SUPPLY COMPANY, LTD. 


BALCOMBE (Tel. 254) SUSSEX 


MOSS WIRE MILLS” 
LIMITED 


123 Greenwich South Street, 
London, S.E.10. 


TiDeway 3281 


Telephone 


The COMPLETE 
TELEVISION 
SERVICING 

INSTRUMENT 


Write now for 
full details to 


AIRMEC LTD 


HIGH WYCOMBE 
BUCKINGHAMSHIRE 
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Wrrecess Wori_p 


from the new Mullard catalogue 


Transistor Tester 
le 
The Mullard Transistor 
Tester has been devel- 
oped to provide a rapid 
means of checking gene- 
ral characteristics and 
ascertaining if a transis- 
tor has been damaged in 
circuit. Facilities for 
measuring the important 
parameters, oc!, base- 
collector short-circuit 
current gain, as well as 
Ico! and the collector 
turnover voltage are pro- 
vided. Although de- 
signed as a simple testing 
unit, it has an accuracy 
of +5% 


so 


Dual Trace Oscilloscope 
Lioi/2 
This high grade, general 
purpose instrument incor- 
porates two identical amp- 
lifiers with sensitivities of 
20mV/cm over a bandwidth 
of 4 Mc/s. Calibration accur- 
acies are voltage +5%, and 
time t+10% by null 
methods. The time base 
may be free running or trig- 
gered, and sweep speeds are 
from 0.1 us/cm to 10 ms/cm. 


Television Line Selector 
L196 

The L.196 enables any 
normally triggered oscil- 
loscope to give a jitter-free 
display of one or more lines 
from a television video 
signal. It can be used on 
transmitter and receiver cir- 
cuits to display depth of 
modulation, d.c. levels, 
bandwidth, blanking, syn- 
chronizing pulses and for 
the examination of similar 
waveforms in detail. 


Regulated Voltage Unit 
L153 

This is a general purpose 
laboratory unit which pro- 
vides a stable low imped- 
ance d.c. supply which can 
be continuously varied be- 
tween 0 and 300V positive 
and negative at up to 
300mA. Two 4 amp a.c. 
supplies at 6.3V tapped at 
4V are also incorporated 
and an unregulated e.h.t. 
supply of 1.2kV at 2mA. 


ee 
'Mullard| WRITE FOR FULL INFORMATION 
TF, 


MULLARD LIMITED EQUIPMENT DIVISION 
SHAFTESBURY AVENUE + W.C.2 


Mullard 


Specialised Electronic Equipment 


CENTURY HOUSE 
TELEPHONE : GERRARD 7777 
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$9) Something to be proud of... 


There is much more in a tape recorder than just circuitry. 
Try a TK8 out, and you'll agree that anybody could be 
proud of it! 


Just take a look at the specification... 


Mains Voitages: Suitable for A.C. only, 105-115, 190-210, 210-230, 
230-250 volts, 50 c/s. 

Consumpticn: Approximately 60 watts (rising to 118 watts when 
Fast Winding) 

Fuses: 2 amps. (for 105-115 V.) 
1 amp. (for 190-250 V.) 
Both fuses are of che surge resisting type 

Valves: EF86, ECC8!, EL 42, EL84, EMBI + 2 metal rectifiers. 

Recording Level Indicator: Magic Eye 

Loudspeakers: Elliptical 6 ins. High Flux permanent ceramic mag- 
net type plus two 24 in. treble units. 

Amplifier Output: 4 watts approximately. 

Tape Speed: 32 ins. per second, and 7} ins. per second. 

Frequency Response: 50-9,000 c.p.s. +3 db at 3} ins/sec. 
50-1 3,000 c.p.s.+ 3 db at 74 ins/sec. 

Recording Sense: Twin Track, recording on the top track (British 
and International standard). 

Maximum Tape Length: 1,200 feet. 

Running Time per Tape: 30 minutes each track at 7} ins/sec. (I hr. total). 
60 minutes each track at 34 ins/sec. (2 hrs. total). 

Fast Forward/Fast Rewind 

Times: Approximately |4 minutes. 

Automatic Stop Switch: Electro-magnetic. 


The Y GRUNDIG | TK8-3D — for Price & Performance 


GRUNDIG (GREAT BRITAIN) LIMITED 

Advertising Dept. & Showrooms: 39/41 NEW OXFORD ST., LONDON, W.C.1 
Trade enquiries to: — KIDBROOKE PARK ROAD, LONDON, S.E.3. 

(Electronics Division, Gas Purification & Chemical Co.Ltd.) Gi2 


UU : PRSRORSSSID 


THE WORLD'S GREATEST BOOKSHOP 


COILS LARGE OR SMALL QUANTITIES : 


[CHOKES "®40€ enquiries weLcomeD 


> SPECIALISTS IN 
FINE WIRE WINDINGS 


MINIATURE TRANSFORMERS, PICK-UP, 
CLOCK AND INSTRUMENT COILS, ETC. 
VACUUM IMPREGNATION TO APPROVED STANDARDS 


ELECTRO-WINDS LTD. 


CONTRACTORS TO G.?.0., M.O.S., L.£.B, ETC 


: 123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY 
* LIVINGSTONE 2261 EST. 1933 


Seeeeeeeee PPP PPPS 


** FOR BOOKS # 4 


NEW AND SECONDHAND 
Technical Books 


Foyles have Departments for Gramophove Records, 
Stationery, Handicraft Tools and Materials, Music, 
Magazine Subscriptions, Lending Library 


119-125 CHARING CROSS ROAD, LONDON, W.C.2 
Gerrard 5660 (20 lines) $e Open 9-6 (Thurs. 9-7) 
Nearest Station: Tottenham Court Road 


PTC 


PUEUELEDGDU DE DTN TATEEE ED EE ODD POD AEE TG ET 


in 


EL 
PELLET ELLELLEE LLL LEE EEE ECE Ec 


METAL SPINNING OUR SPECIALITY 


PARABOLIC REFLECTORS up to 9ft.dia. LOUDSPEAKER HORNS, Etc., Etc. 
POWER PRESSWORK to 250 ton capacity, including Hydraulic 


GENERAL SHEET METAL WORK . ARGON . ARC & OXY-ACETYLENE WELDING 


SHAWE METAL SPINNING WORKS 


SWINTON STREET, KING’S CROSS, LONDON, W.C.I. 
Phone : TERminus 7422/3 


Grams : Alipryde Phone London 
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‘‘Put this on record’’ 


The Sonotone Pick-up Cartridge is virtu- 
ally accepted as a criterion for operation 
in all climates and is now available in 


Gt. Britain from Technical Ceramics Ltd. 


ale 
“;~ 


Design engineers and radiogramophone 
manufacturers are invited to contact 
Technical Ceramics Ltd. for further inform- 


ation regarding this outstanding product. 


Technical Ceramics Limited, Wood Burcote Way, Towcester, Northants 
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On the right you see the Precision 

Vernier Potentiometer, the most 

sensitive of a comprehensive range of 
potentiometers manufactured by W. G. Pye 
& Co, Ltd., of Cambridge. 

Illustrated leaflets describing this, and other 
potentiometers to suit your particular 
application are available on request. Perhaps 
most important to the busy technician, delivery 
of standard models is usually from stock 

or, at most, a few weeks 


~~ 
SCIENTIFIC INSTRUMENTS 


Ww. G. PYE &@ CO. LTG. 
GRANTA WORKS, 
CAMBRIDGE, ENGLAND 


MORSE KEY Lin 


U.S. manufacture) 7/= each 


HIGH RESISTANCE HEADPHONES oa tae 
— ome poe < w, ex W.D., boxed, type D.HLR., BALLOONS. Tubular 5mm. Spherica 
15/- per pair, postage | /- Also 7.5mm. OVERALL LENGTH. Tubular 
LOW RESISTANCE HEADPHONES 15mm. Imm. Spherical 16mm 
Brand new, ex W.D., boxed, type C.L.R., 5/6 per pair, Imm 

postags l 

JOHNSON’S VARIABLE CONDENSER TYPE 500 
E20 single 500 pF 2,000 volt. 9,— each, 


SPARE PARTS FOR AR 88-D. & L.F. Each VITALITY BULBS Eee 


Mains transformer £4 


RATINGS. Voltages up to 24 volt 


Vitality Bulbs Ltd., Neville Place, Phone 


Output transformer ; = 30, - London, N.22 BOWes Park 0016 


Filter chokes we ; , 


1.F. transformer 15/- 


V.F.O. transformer : 15/- POLYTHENE 


Main Variable Condenser 7” 35/- 


Block condenser 13 x 4 uF ee . 25/6 INSULATORS, END CAPS, PLUGS, ETC. 


Band switche ; : 37/6 


Antenna trimmer , 3/6 
Phasing trimmers 3/6 


T for 
All the above spare parts are fully guaranteed to be in ° s e AERIALS 


excellent working order 


| | Standard Articles or Special Mouldings 
GOVERNMENT SURPLUS VALVES 


A large selection available, please state your requirements AMPLEX APPLIANCES (KENT) LTD 
P KI E r ‘RI MAIL ORDER | 19 DARTMOUTH ROAD, HAYES, BROMLEY, KENT 
. . ADA | C DEPT (RAVensbourne 5531) 
All export enquiries to 


156 ST. JOHN’S HILL . LONDON... S.W.11 ANTEX LTD., 3 TOWER HILL, LONDON, €.C.3 
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PHYSICAL PROPERTIES 
Thickness : base: 37 microns (0.037 mm) 
iron oxide coating : 15 microns (0.015 mm) 
total thickness : 52 microns (0.052 mm) 
Tensile strength: at least 2 Kilograms. 
Elastic Elongation: ess than MAGNETIZATION CURVE 
14% after one minute by « - 
strain of 1 Kilogram. 
Vield point: 1.3 Kilograms. 
Grain size of tron Oxide: less 


ELECTRO-ACOUSTICAL PROPERTIES 


Sensitivity: In the range of normally used 
than 1 micron (0.001 mm). frequencies and at normal level (15 db below 
Adhesion of coating to base: L é full modulation) the sensitivity variation from 
@ special manufacturing tech- fe emee tty roll to roll, even with different batch numbers 
nique ensures tremendous eases See8s sensnem: is less than 2 db. This allows recordings to be 
adhesive strength between eeee Jenny Aaneeaee, made on rolls manufactured at different times. 
the base and the oxide coating. a9 4887 cenneseeen' | Distortion: On a signal of 1000 cycles at normal 
‘ | level (15 db bel full Julat total har 
: +-44-1-4-4-4 eve 5 xelow Tull modulation) y - 
MAGNETIC PROPERTIES ion ri : monic distortion is 1%. 
lone : : ' Signal to Noise Ratio: greater than —65 db for 
Saturation : atic + «2% harmonic distortion at 1000 cycles. 
; a |. Modulation Noise: —60 db at a level determined 
+6 ttt ——a | by a total harmonic distortion of 2% for 1000 
FREQUENCY 00) | 2 ' cycles. 
CHARACTER- fat Uniformity: About 0.5 db for @ signal of 1000 
ISTIC cycles at a level causing 2% harmonic distortion. 
Erasing: After erasing a signal of 1000 cycles 
CURVE recorded at such a level as to give 4% harmonic 
distortion, the remaining signal will be at 
—10 db to this level. 


Echo Effect: Imperceptible. 


Titiitiee 
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urns 
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$+ 4-44 +++4-+ + 
+ +++ 4-4 + ++ 


6 0 0 in 
Frequency Characteristic: will depend on the apparatus | PRICES 
used. On a tape recorder of normal quality ‘Gevasonor’ | 
will permit a uniform reproduction (+ 2 db) of : : 600 ft. spool: 21/- 1200 ft. spool: 35/- 


8000 cycles for a tape speed of 32” per second. 


12000 cycles for a tape speed of 74” per second. Other sizes and packings _ 


15000 cycles for a tape speed of 15” per second. | & epecial order. 
4 


GEVAERT LIMITED - ACTON LANE - HARLESDEN - N.W.10 + ELGAR 6755 ; 


IG EVAERT 


120 WIRELESS WORLD 


RECTANGULAR 
T.V. TUBES 


17" 14" 


£7-10-0 £5-10-0 


6 MONTH GUARANTEE 
ALL MAKES 


15” - 14” - ROUND 


3 MONTH GUARANTEE 


15/6 INSURED CARR: ON EACH TUBE 


Please Note: 


Some types of I2in. have a waiting list 
overwhelr 


ng orders Your enquiry welcomed 
& picture working 


Owing to 
Callers can see 


T.V. UNIT CHASSIS 


SOUND AND VISION STRIP. 27/6 het complete vjetrip, 10 valve holders (EPO, 
‘ ‘ rE? raw - ' t 


TIME BASE, 10/6. « uing coll, foeus unit, line trans; ete. PREF 
‘oat 

Power pack « AMPLIFIER, 20/6 Maine E.0.T. 6&V. 325 v. 250 mA 
HT. heaters, 6 V. at ‘ ‘ t 4¥. at 6G amp. Centre tapped. Fr 
Ins., carr., 6/¢ utput VI 
P. PACK AND AMP. 22/6 stage OV6 with O.P. trans, 3 ohme f 
@moothed H.T. 3504 v omp., 22 v. at Samp.,6.3¥. at4e 
eontre tapped. Lees vaives. ina. carr 


P. PACK AND AMP. 22/6. Output «tage PENS. O.F. trans. Choke. Smoothed H.T 
O06 v. at 260 mA. 49 6 amp., 6.3 ¥ 


at 6 amp., 4 ¥. at 6 amp. Centre tapped. Lees 
valves. ine 


POWER TRANSFORMER, 15 9. 25-0-925 v., 4 ¥. at 6 amp., 4 ¥. at 6 amp., 6 v. at 
6 eamp., 4 v. centre tapped. FP P. 2/3. As above with 6 v., 6 ¥. and 22 v. windings 
ibe. FP. & FP. 2/8 


MAINS TRANSVORMERS, 5/9. 350-0-350 v. 4 + 4 ¥. htre.; 200-250 ¥. prim.; post 2/3. 


MAING TRANS, 3/0. 360-0-360 ©. 4 + 19 v. hire; 100 250 pri post 2/3 


CABINETS! 


Many and varied designs in Bureau, 
Piano, Console & Table Models 


The BEAU-BUREAU Mk. III 
Ths magnificent bureau-ty pe cabinet 
is in specially selected walnut 
veneer exterior, with alight sycamore 
lining. It gives you two large-sized 
storage compartments 
Overal! dimensions 
Length 32° Height 34° 
Maximum depth 16” 
Minimum depth II 
Motor board size: 15)" x 13" 
Seale aperture size: 104° x 144° 
4 for our Cabinet List. 


Send sis0 for our detailed wholesale list for cabinets 


wire chassis FM/AM. Complete T.Vs, Radio Aerials, 
convertors & sundry Electrical components. E.C. shavers, ete. 
Trade only supplied 
V.E.S. WHOLESALE SERVICES Ltd. 


Dept. (V/.W.), 11, Gunnersbury Lane, Acton, W.3. Tel. : ACOrn 5027 


Send 7}d. in stamps for circuits 
gression drawings, of F.M. Tuner, 
and tii Converter, various T.R.F. 


free / 


and Superhec circuits, Miniature circuits, Switching circuit, 


Price Lists, etc empenen | information supplied 
concerning most published circ 


WIRELESS WORLD, PRACTICAL WIRELESS, 


SURREY Telephone: CROydon 5148/9 


NOVEMBER, 1956 


P.M. SPEAKERS 8’ 8/9 
IDEAL XMAS GIPTS. If fitted in emall cabinet. TREAT THE LADY AT HOME 


Fit one in kitchen or ewpboard door, let her follow that T.V. or radio programme AT 
THIS PRICK you can have one in every room. Post 1/9 


RADIOS AND R/GRAM. CHASSIS 
RADIO CHASSIS, 30/6. 3 w/band and gram. Extra speaker sockets. 5 valves (dat 
Octal). Built-in portable aerial optional, 4 knob control. A.C. or Universal Lees valves 


(eee our cheap list). in. P.M. Speaker, 7/9, with order, Set of knobs, 2/-. Chassis, 15j}1 
x 7in. x Vin. (when speaker is fitted). Carr. 4/6. 


MIDGET RADIO 
SUPERHET 79/6 


5 valve A.C. afhet, ready to use. Cabinet measur 


13¢in. « Shin. x Thin. Octal valves, COMPLET! 
WALNUT CABINET. Carr. 3/6 


CANDELABRUM 19/9 
3 LIGHT FITTING 


SPECIAL PURCHASE FREE GIFT OF 3 SHADE BOWLS. Together with fer and lamp- 
holders. Not normally supplied except as extras. P. & P. 2/9 


OVERLOAD CUT-OUT, 7/9. Mains trip ewitch variable from 4 


to 4 amp. (400 to 800 
watts) pre-set at 2.9 amps. (200-250 volts) Mains. 


1124 V.H.F. RECEIVER 7/6 lees vaives, ex-W.D. Owing to these being solled we are 
offering them at this very low price. Uses 6 valves. 30.5-40 me/s. L¥.«7 me/s. P. & P. 2/6 


COIL PACKS 3/9 


3 wave band, complete with 9 gang condenser, pair of 465 LF.s and dial. (Similar drawing 
PREE) Post 2/3. 


Catalogue on request. 
MONEY BACK GUARANTEE. 
REMEMBER 


saturDAY DUKE & CO., 


OPEN ALL DAY 42! ROMFORD ROAD, QOS, &.12. 
Tele: GRA 6677 


FOR SOUND WITH FILM 


“CELSONIC: 


high fidelity magnetic tape recorder 


IS UNIQUE 


Send for details, 
Excel Sound Services Ltd. (Dept. W.D.L.) 


Garfield Avenue, Bradford, Yorkshire. 
Tel: 45027 


BAND ill CONVERTERS 


1.T.A. Converters: London, Lichfield, Manchester. A very efficient Band 
it Converter for all T.V. sets (including TRF). Approximately one hour 
to build! Guaranceed no breakthrough of Band |. Will convert any Band 
iit Channel to any Band | Channel A.C of A.C./D.C Size 44 x 24 x Jin. 
Circuits, Wiring Diagrams ana Full constructional information. 


Complete Kit 65/-. Completely Wired 80/- 


BAND | FIL TER —Rejeces B.8.C. from 


| T.A, aerial and improves picture 
all makes. Fitted in 2 minutes 


Suitable for 


Price 10/- inc. instructions 


FERRITE ROD AERIAL 


te WILL IMPROVE SELECTIVIT zt 


Por Mains or Batiery Sets 
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TRANSISTORS 


JUNCTION TYPE (Red-Spot) 
OFFERED AT LESS THAN HALF-PRICE. 


Designed for A.F. application up to 800 Kce’s and are suitable for 

use in amplifiers, Signal Tracers, Local Station Receivers, Radio 

Control, Oscillators, Transistor Voltmeters, Baby Alarms, 
Microphone Pre-Amplifiers, etc. 


/ 
10 = each. 
(Tested and complete with Data & Circuits) 
N.B. These Transistors may be used in place of Mullard OC7I 
5, Harrow Road, Paddington W.2 | or similar Transistors. | 


PADdington 1008/9 and 040! 
OPEN MONDAY to SAT. 9-6, THURS. | o'clock 


| R.F. TRANSISTORS (BLUE SPOT) 1.6 Mcss I5)- each. | 


SEND STAMPS FOR NEW 1956 28-PAGE CATALOGUE 


“ TELETRON” PORTABLE TRANSISTOR PUSH-PULL 
TRANSISTOR SUPERHET AUDIO AMPLIFIER 


We offer all the Cx »nente, (100 MILLIWATTS OUTPUT) 
4 ~* 4 Toensietene, Butld thie Push-Pull Amplifier which ts ideal 


r for Crystal or Magnetic Pick-up Amplifica- 
UARTZ CRYSTALS | | soon Se-iee8 ie See ee 
mod ‘in PM fipeaker Powered by @-volt Dry Battery lasting tor 
te k I ped mootha 
TYPE FT243 tandamental frequencies. 2 pin pin. spacing. oe a 2 os om Complete Kit of Parts including 4 Transistors 
120 TYPES. 5675 Ke/s. to 5650 (in etepe of 25 Ko/e.) — 2610 0 Gnd all Components with Circuit (ens epeaker), 
80 TYPES. 56706 Ke/s. to 8340 Ke/s. (in steps of 33.933 Ke/s) Or a# above with  Push-Pull £4/10/- 


\L BRAND NEW / oh Output, 6 Transistore and 
<<? Sa 7 10 —— 6 « 4 elliptieal Speaker 2000 
Special price for complete sets of 80 or 120. Or with mat ned ge Mullard bo ave TRANSISTOR SQUARE 
Above are suitable for re-grinding and latest type high reaistance [’ P. Elitptica WAY T 
speaker — 200 milliwatts, £10/10/- E GENERATOR 
TYPE pees | 54th heomente Orystals. 2 pin jin. spacing Oall and hear demonstration models working This mene compriess an emitter— 
80 TYPES 20 Me/s 9 M/Mc/« it provides « 
steps of 100 Ke/a . form with excellent transient 
A available: 32.5 *, 36.3 Meje., 36.6 Meje ¥ . * The outpot provides twe 
2.6 Me/s., 936.4 Meje., 36.7 Moje C ond @ large nanber of harmonics 


Me/s., 36.5 Mefs. TRANSISTOR SIGNAL a through the A.F. spectrum. 
TRACER 


signal tracing 
, : Complete Kit with 8 Transisto 
ALL BRAND NEW J/6& cach This cirouit te designed for Andio, R.¥., and —i om 
FT241A 200 ke/s. 10/- each. LF. Frequency and is ideal for the Service- hi 
man tor checking all types of ects including 
rv Powered by 6-volt dry battery 


Crystal Holders for both Types 1/3 each. 


Miniature in construction 
Complete Kit with 2 Transistors, Components 1355 RECEIVER 
and "Phones with Circuit Complete with 11 valves &-4P61 5040, 
4216 VU120 VRO2. As epecified for inexpensive 
v 


_S-VALVE  3-WAVEBAND — SUPERHET. [nSheciate uew condition, 2718 cam. BF 


16-50 metres Short wave U.S.A. INDICATOR UNIT KF. 10/- | V5 12/6 BP. 90 Bm 
187-550 metres medium wave. BCI29A and new with valves, carr. 2/6 

2, metres long wave. Complete with SBP1 C/R tube and sereen 
Flywheel Tuning. 7 valvee—2-68N7GT, 2-6H60T, 606, 2X2, 
Negative Feed Back. 6X5G, volume controle, condensers, ete CATHODE RAY TUBES 
Val 6BE6, 6AT6, 6 we, Ideal for vtable ‘scope. In black crackle Vv 
6x4. ° caso dias toe. ne <9in, BRAND NEW, venice Oe er... £115 
Wave’ change and Gram. 65/-, carr. FREE Brand new in original cartons 
Chassis Ilin. x 7din, x Bhin, (cast. tree) £1 15 


£9 “ 5 a Od. —.. Suegiect full T/V a 


“ Carr. 5/-. 62A INDICATOR UNIT VORS170, Guaranteed full T/V 


Containing VCR97 with Mu-Metal Screen ature 
21 Valves 19-EF50, 48761, 3-RASO MU-METAL SCREENS for 
LIMITED SUPPLIES ABSOLUTE BARGAIN 2-EB34. Pius Pota., Switches, H.V. Cond., VORO7 of 617. FP. 1/6 
Resistors, Muirhead 8/M Dial. Double Deck Gin. ENLARGER tor VORO? or 
Chassis and Oryatal BRAND NEW 617. PP. 1/6 

ORIGINAL CASES 7/ Oarr. tree 

on 67/6 VORO7. Slight-cut-off. Carr. % 
SBP1. Brand new 


Manufactured by well-known manufacturers. 


WE HAVE OVER 50,000 BRITISH AND AMERICAN 


VALVES AVAILABLE AT VERY LOW PRICES— PVE @ Scie SURED 

TYPE 3583 UNITS GARRARD }-SPEED MI KER 

SEND FOR LISTS x Bin. x 2in. Complete with AUTO-CHANGER Model ACIIO 
; ! Fre Strip, 12 valves, 10 Be AL, 20/250, List price 814/18/-. Grand 

n a) lume controle, and hosts 

store and Condensers, New condition ~—e £7/19/6 PaP.an 

t pplied . 


SPECIAL REDUCTION FOR SETS OF VALVES Price 69/6 Carriage paid 


1A7GT 1NSGT, LHSGT, LASGT (or 1Q5GT or 3Q5GT) 37/6 Bet B.5.R. 4SPEED RECORD 
10 BF Ex-Brand New Units) §/- each 45/- . CHANGERS 
) BF Ked Sylvania, ex-new unite) G/- each 55/- INDICATOR UNIT TYPE 162A Very latest type 4 epeed with HOPST 
6K8G, 6K7G, 6Q7G, 6246, 6VH 35 Unit contains VOR517 Cathode Ray in eryetal turnover pick-up Piaye mixed 
J, 6K 7G, 6Q7G, 5ZAG, 6V6G or tube, complete with Mu-Metal screen, 3 records, Brand new and guaranteed 
185, 1 1T4, 184 oF (384 or 3V4) 27/6 ), 48P61 and 1 6U4G valves, 9 wire- 28/15/-. Carriage 3/6 
, HL23/DD, PEN25 (or QP25) 25/- 1 volume controls and quantity of 
APO6, DLO wi ~~ condensers. Offered BRAND 
- _ “ . V « relay) at 67/6 Plus 7/6 earr 
6Q7G, 25A6G, 2575 (or 2526G) 37/6 . ‘ MINIATURE ae 


od : structor’ scope circuit inel: 
TRIP “ TYP 
12Q7GT, 35Z4GT, 36L4GT (or SOLSGT).. 87/6 . —— ° whe 
» » . Hise Thin. = Gin. « Bin. ¢ sae with Valves 
OT, 128Q7G6T, 36Z4G0T, 35140T or 5OLAOT 35/- Type CV416, CV300, 2-44M6, 2-7D0 and 
uarts Oryetal, 4450 ed 
CRYSTAL MICROPHONE ye Keje. Pully ver 
INSERTS 


€A4/10/- complete 


le for Tape 
TRANSMITTER RECEIVER SCR 522 tecording, Gramo- r T 
g the well-known BOO25 and Be Daa A Unite complete ) _ Amplifier, @ MINIA PURE LF. STRIP TYPE 
7 8-003, 9003, 6060 e. Very sensitive 173" 9-72 MEG 
AH7GT, 1208, 6887 The Complete unit ie in very rants 4 Brand new miniature LY, Strip wize 10fin. x 
tits having very useful parts including Kelays, Trans . B hin. * Bin. high Vaive line-up 2KPV® 
vlensers, et ) or 8 6 _ S-EFO1 and EBGl, With ctrenit 
emer valves, £3/10/-, carr. paid With valves, £7/10/-, carr. paid Gow ee -— With valves, 45/- (ieee valves B/- Poet tree ) 
£ This LP weriy part of above equipment 


alves types: 2-832, 3-126 128G 


WIRELESS WORLD 


18, TOTTENHAM COURT ROAD, LONDON, W.1 


MUSeum 5929/0095 


(50 yards only from Tottenham Court Road Tube!) 


All post orders please to:-24.26, HAMPSTEAD RD,, LONDON, N.W.1 


EUSton 5533/4/5 
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THE R.C. GRAM REPLACEMENT 
CHASSIS KIT 


Still available. Our very popular Gram 
Chassis replacement kit. For long, medium 
end short waves, and provision for gram. 
Valves 6K8, 6K7, 6Q7, 6V6 and 6X5. 
For A. Maine 200/250 ¥. Chassis size: 
13}pin. x Shin. * 2hin. Dial eize: 10in. sate. 
Assembly ts simplified by use of ready 
assembied coil pack. Illustrated booklet 
with fall assembly inetructiona, with item- 
ised price list, is 1/6 post tree—or the kit 
complete to +X pnut,and bolt et £8/8/- 
plus 2/6 P. & 


tlt 


ACOS TYPE 7 Crystal 
Inserts. rand New 
free. 


Microphone 
7/6 each, post 


THE 
JASON F.M. TUNER 


booklet by Data Publications 
at free, including our individually 
LAat. Highiy sensitive, free 
Incorporates 4 valves 6AM6 
clally graded G.B.C. Oryetale 
1 ineludes drilled chasis 
ndenser, ecale calibrated 
*, end attractive bronge stove- 
enamelied front plate already 
(iNoatrated Front plate ize Bin. 
jin. * Shin. * Ibin 
kit £6/15/- plus 2/6 
Fringe area kit £27/15/-, plus FP. & P 


2/-p 


Parts 


tur ing 


YM. POWER PACK KIT. We can now supply 
foe the above F.M. tuner or any other similar type. Price for the complete kit te 37/6 
euly, of 52/6 for ready assembled anit. This pack ie extremely email, incorporating 
valve rectifier type 6X4 and built on chassis ete only 6x4 1jin. Optional extra for 
power pack. HBulgin Octal Plug 2/3. 


THE T.8.L. F.M. TUNER! 


We can now eupply this PM/VHF adaptor 
ether in form or fully sasrembled, 
wired and tested. Our price for the ready 
built unit, which tnoorporates its own power 
cupply, 1» £13/15/- only, tax paid, plus 
6j- P. & Y. or HP. terme. Magic eye tuning 
indicator, just plag in, 19/- extra. OF the 
1 one slete as specified £10/ 10/6 plus 3/6 

P. The booklet YM. TUNER 
Conernt OTION” (82 pages) with fall 
technical data and potnt-to-poimt wiring 
@iagrame together with our Geparately 
price! parte liet te available at 2/6 poet free 


THE T5.L. AM/VM CHASSIS 

Bauseptional value Covers L.M. and 6.W. plus F.M.! &-valve push-pull output 

vod aerial, Vaive line-up Ku 66, BCHS1, EPS#0, BABOSO, BOOK, two 68Weée R.. rity 
Large full-vieion dial, size 149 xéin. Chassis size, overall: 15 x 7) = @in. high. Tas paid, 
96 guineas, plus 5/- packing end carriage. A supplementary extra te magic eve EM34 
eomplete with escutcheon and fixing cable at 26/-. H.P. terme available. Demonstra- 
tone at 14 Tottenham Court Road! 


INTRODUCING THE NEW T.4.L. P.M. TUNER UNIT 
be «oh pompact unit with ballt-in power supplies has Leen designe thy eraftemen to etandarde 
h will aatiafy the most erttioal enthusiast. Brief specifications: Valve line-up: ROCKS, 
>myso BABOSO, 6X4 and EMSO, Overall size: 10jin. W. x Gfin. H. x 6hin. D. Dial 
stam: L0jin. & Olle Attractive plastic dial in Black and Gold with easy-to-read calibra- 
tien. Controla Switch. OFF PM &4 GRAM. and tuning, Pre-eet gain control at rear of 
ehacele Connections Co-Axtal output socket, 800 ohm aerial input socket and piek-uy 
tuput socket on rear of chassis. Price £17/10/-, plus 6/- P. a P 


complete kit for power pack suitable 


THE DULCI Mm ey Inox 
amplifier, Vaive line-up: BOOS 

oll sine: 0 «6 « Shin 
available, aleo HP 


rporates Own power eupply, eultable for use with any 
two BPS0, BANOS), 624 and EMO indicator! Over- 
high Pre Budget price £16/16/-, plus 5/- P. & P. Lilustrated leaflet 
terms 


THE R.E.P. 1-VALVE RFCEIVER. All-dry battery operation, for 
The complete kit is availabic at Q2/-, lees batteries pi 
at 04. post free 


OOEL PACKS. Manufacturers’ Surplus, Miniature size, only Qin. « 2fin ifin. deep 
Iren-cored For L., M. and &.W, with gram. position Switch bas 2-inch spindle 
Absolutely brand new, complete with circuit. Price only 27/6, plus 1/6 P. & P. A enip! 


SPECIAL OFFER!!! 7-VALVE “ QUAL- 
ITY” RADIOGRAM CHASSIS (PUSH- 
PULL OUTPUT, 


ime With he eiphones 
mm 2/- P. & P., or full instructions 


OOMPETITIVE!! BAND I! 


CONVERTORS |! 


- 
Limited 


quantity only of this 

COMPARE Specificatior 
DH77,2 N 
) Metres, Me 
nu 
“ding Meoale Manual 


to match 


Valve line-uy | A 


THE FAMOUS UNIVERTER 

THE Ce Sand U78. 3 waveband 
0 Metres 
x 4jin., In Gold 
wide-range 


Short 


cabinet itum 200-65 


Handsome walnut 
arene 


Dia! size: Gin. 


mpedat Provision for 


re t 1 
Cesmpiete with al) instru ohm 
r 


£6/19/6 
phe WaPr.« i, 


Long 800.2,000 Metros Mize 

Red and Green lettering 
tone control 
Gram 


fler thie moat attractive Chassis at ONLY 211/19/6. 1 


SPECIAL PURCHASE! MANUFACTURER'S SURPLUS 

Owing to favourable parchase we ean offer strictly 
Hmited quantity of these handeome chassie. AC/DC 
90/250 v. for Medium and Long Waves, plus gram 
ition Incorporates own frame seria! Valve 
ine-up: 0107, N108, DH107, W107 and X100. Overall 
12* 54 7bin. high Attractive bronze 
i and cream lettering. Dial size 11) x 
ength 7iin. Logging scale provided. 
6 only, tax paid, plus 36 FP. a PF. BLP. 
eit plus four monthly paymente of 22/-, 


THE COLLARO HIGH FIDELITY 
TAPE TRANSCRIPTOR 


A new Collaro product designed on Transcri 
¥.M. broadoasts ete., and oe the pase 
tmeorporated in other Tape 
@ S epeed @ Four heads © ~~ track (bottom and top tracks recorded or played beck 
without removing tape) @ Instantly reversible @ Constant tape tension device @ Fully 
mechanica! @ Low wow and flutter content—ljess than .1 of 1% @ Many other outetanding 
features. Dimensions: Unit plate width—ldjin. Unit plate depth lifin. Depth from 
upper surface of monting board 4}in. Height from upper surface of mounting board 1jin. 
Price Standard Cream Polystyrene cover plate with maroon controls £20, 3/6 p. D 
Special Clear polystyrene cover plate, but sprayed cold on the outside. roon controls, 
£20/10/-, pins 3/6 p, and p. 
The Tranecriptor te also avaflable as under. Complete with Dulei Co., pre-amplifier wired to 
traneeriptor £13/13/- a This unit ts now ready for use with amplifiers developing 
sufficient power e.g. Leak, 
Also available with pre- +. plus power pack £17/10/-. 
the unit te ready for use with any amplifier. 
Both pre-amp. and power supply are wired within the area of the unit plate. 
We can also supply the epecial Dulet Hi-Fidelity amplifier if aired, for use with 
transcripter with pre-amp. and power supply already wired. Price £9/9/-, plus 2/6, 
oetage and packing 
Leatherette covered attractive portable carrying case is expected to be available to 
accommodate the above eomplete oy ment, by the time this advertisement appears. 
Price 70/6, plus 3/6 p. and Builtabi ‘in. x 4in. Elliptical speaker 21/6. Au Teasing 
makes of recording tape od mmm enh are euitable for the above, and ean be supp! 
TERMS AVAILABLE. 


with gok 


ality principles, for live recording from 
types of tapes. More refinements than 


With these two Otmente 


te desired. 
equipment 


iP "s largest selection of tape 


AM/FM KIT 


Introducing the JASON AM/FM KIT tor 
medium waves and F.M.! 

Aa illustrated thie ts a very high quality 

chassis incorporating 8 of the latest miniature 

valves, plus DM70 magic eye. Kite are 

available for chassis complete with output 

stage at £15/5/-. Also lese output stage 

bat with own buflt-in power pack at 

£13/19/6 only. These are high fAdelity 

anital andjexceptional valuefat' these prices, 

which tnetnde al) required components and full 

tional details, Fully illustrated Data Booklet with full 

construction details, plus individually priced component list, avallabie per return of post 
at 2/- post free. Both pins 3/6 P. & P. 


DULCI H4T AM/FM TUNER 


his ucit hae been designed for Quality Reproduction and built to the highest technical 
@andarnts. Contains own power supplies. Lrief : Four wavebands: VHF 
87-10. mc/e. Short, 16-50 metres, Medium, 187-640 metres. Long, 1,000-2,000 metres, 
Intermediate Frequencies: 10.7 me/s and 471 Keje. Pull A.G.C. on all A.M. Bands and 
aanplit te ude Reetnen F.M. Band. Three controls ON/OFF, Volume, Tuning, and Wave 
change Valve line-up: BOOSS, ECHS1, 
EA9, “LABORS, EMS0 and EZA0. Attrac- 
tive dial in Black with Red, Green and 
Gold iettering, my lijia y 6a. 
Chassis size: (overall) 12in. W. x 7Hin. HH. 
x 8jin. D. A low impedance of 47K 
ohm. output makes matching to — 
non-erttical Weight 12 ibe. 
£20/17/-. plus 6/- P a P 


DULC! AM/FM CHASSIS H4 


Titustrated leafict avaliable, L.. M. and 
Short Waves plus FM. This ten quality 
Chassis 6 B.V.A. Mullard Vaives, 
including magic eve High Q !nductaneees 
throughout, also Ferrite rods Price le | 


224/6/- cash-——or HP. terms 


lateat 


L. x 7in. D. | 
» Back ashen and, | 
watts 


Xr Nn 


Outpat approx Outoat | 


pick -ap are 


jeveed to be able | 
hus Pat 


believin- 


Our advantageous H.P. terms 

os ere available on ony single 
item over 45. Let us heve your 
enquiries 


Please add postage under (1, 
to 6 p.m. Monday to Friday 


or Cash with order. C.0.D. charge extra—open 9 a.m 


Sorry but we close | p.m on Saturday 
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wtiBer ae THE RC. RAMBLER ALL-DRY PORTABLE 
edium and KIT 
' required components right 
ast nut and bolt Valve line-uy Full assembly detaile with practical and theoretica 
nd 6V6. Chassis ready drilied—Cabinet diagrams can be supplied at 1/6 post free. This 
long by 6in. bigh by Gin. deep—Choice truly professional 4-valve euperhet-—ali 
of twory or brown Bakelite, or wooden walnut for medium aed long waves. A cream 
finteh cabinet Complete instruction booklet plastic top panel, with dial engraved tn red and 
with practical and theoretical diagrams. Each , green adde to the very imposing appearance of 
component brand new and tested prior to pack- ¢ this mode! which le housed in an attractive cream 
ing. Our ce 25 and grey leatherette covered attache-case t¢ 
this set abinet: measuring only Sin. % Tin. x 
nises! » proudly claim that our fully Weight less batteries 4)1b., with 
Mustrated instruction booklet tse the most com- This eet y~ has everything. Bullt- yt -—— 
prehensive available for this type of recelver— Booklet available at 1/6 post free. This ie aerial, high quality, extremely eensitive, very 
owed rohaeed later. Plas 2 Any ri aiequate volume from the bin. epeaker, Valve 
al if kit te pu jus 2/6 packing and carriage for complete kit. ine-ap 3¥4, 185, 185, a i require 
T “ ERIOR ” Our | Components, exactly e@pecified, including 
Li Phat ee _ | cabinet, can be supplied ‘cod stock at Py 
200/250 v. M. and Long inclusive priee of 
batteries), Usce sy 
B126 at 10/- Also LT 15 v. AD. 6 ot 16 


Cabinet size, 1010 RAMBLER MAINS UNIT! At last we are able to offer our special mains units kit tor 
Maximum depth at base | our popular all-dry “ Rambler” on A.C. Mains. Com 
tin. tapering to 3$in.at top. Sloping front | fits snugly into battery compartment, can be supplied at 
Very attractively finished tn light walnut | Price includes all required components, and full 
peach is completely self-contained in a meta! box 
suitable for ANY ail-dry battery portable requiring 


THE B.0. 2 AMP. BATTERY CHARGER TELETRON BAND Ill CONVERTOR! stil 
lar convertor kit as 
in previous 


E 


Our price for ‘ kit 4 
complete Ki, Please ‘add 2/6 cralabin “Insteder Reskeome well 


packing and carriage. If preferred, we can 
supply Cabinet Assembly only, comprising sise org x Shin, x Shin, Pally xt 
. brand new 


= 


Cabinet and bracket wave-change ewit«h, 
dial, pointer, drurs pulleys, drive nde 
drive spring and knobs, « 45i-. p ue 2/6 
packing carriage. er kite 
are even supplied with 8... solder for 
the job. 


EB. All our T.R.F. Kit cireuits now include specially wound Deneo “ Maxi-Q” coils 
ea polysty formers, improved pert: ! Price remains the same. extra at 1/6 per pair. 


POWER PACK. By jeading manufacturer 
SURPLUS BARGAINS input 900/260 ¥ ‘ 
METERS mA., 6.3 v., “ 

9a. Fully emoothed. 
rectifier (232. 
Tin. =x Goin . 

£4/10/6, plus 3/6 p. and p serous, 80 mA., 65 v.80,6 9% 

all shrouded, dropthrough, 
MAINS TRANSFORMER SPECIA only, plus 1/6 P. & FP. 230 ¥. Inpat, 
Primary: 10-0-900- 290-240 ¥. Secondary 900 80 MA. 6.4 ¥. 58.49.28. Tropical 
windings: 375-200-0- 200-375 v. at 260 mA, feed drop through type, 0/6 only, plus 1/6 
Double und 230 v, at 6 amp. 6.3 v. P.& FP. Input 110/250 v. Auto load 980 
Samp. 63 ¥v.at3 amp. #8 v. at 6.25 - 360-0-360 180 mA. Tapped fila 
Unahrouded, fully impregnate’ drop ment winding 6 v.84. 6 v.84. 2169 
through type. 65O0/. plus 1/6 pp Sa, aloo 6 ¥. a Troptcalieed dr 
through type, 21/- pus Of FP. & 
—om CHANGERS iL 270-0-270 100 mA. 659.88. 54.86 
B.S.R. 4-speed 200/250 9. Input universal mounting 16/6, 
cream and gold finish, sow availa plus 1/6 P. a F 
from stock at £0/15/- 3, 
p. and p. HP. terms « 


Fe 


: 


60 microamp 

60 microamp 

60 microamp 

60 microamp 

100 microamp 
20 microamp 
200 microamys 
600 microamy 
lmA 

1 mA 

lmA 


SSESS8E 


aaa. 


lmA 
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BSR. MOMARCH, The very popular | Sutechunwer unit with 0 Ue emetal 
S-apeed mixer sato-changer, Complete head 
4 with tarn-over orystal pick-up. Com: Mauulacturer's cart with 
(with shunt) in original manuiecturer’s cartons, id and = = operating = instructions 
; cuaranteed. Price only €7/5/0, carriage £7/19/6 plus 6/- p. and , : 
paid. Bay now! Quantity af thie prise ” > oP 
strietly limited RECORD PLAYER CABINETS —o eu 
JUST ARRIVED | t pick-op all types of single recor! and automebanger 
artridge for B.8.K. onarch, etc.. type unite Priced trom 45/- Send stamy 
< HOP 37 Complete with sapphire etyli for fully \uetrated tet 
SPECIAL. U.8 : thin. taken from equipment but perfect, 22/6 each LP tted few seconds Limited quantity 
r j ti = Moving Coll. Thermo — Thermo-coupled. F. #q i st 18/6 only | Tax paid, post treet 
: ‘ ant und. M.1. = Moving Purchase! Latest type 
METER RECTIFIERS, | y G.BC., at 6/6, also 5 mA. by G.B.C., at 6/6 eats an T ” type anaes 
METER SPECIAL We have a Mmited quantity of aircraft electrical thermometers. Brand =A 7 an vad oe «= oe ow 
Lin. moving coll meter, flush equare fitting. These meters have a huminous 3/8 - HP. terms evailable 
port vated 40-140 degrees centigrade, but the full scale deflection is approximately » oP . 
Price 12/6 each only, plus 1/- P. & P VALVES 
We have perhaps the most up-to-date valve 
~ 1? Mk. [) TRANSMITTER/RECEIVER. VIDERO AND SYNC. GENERATOR. | is in the tendo A cam wil bring 
into a strong wooden cabinet 15in. x We have « very limited quantity on iat bat the f On a ay 
with headphones of these unite by well known instrument y valve types, 
manufacturer, They are not brand new ally quarantee’. Purchase tas 
but in good condition, and all have | F AM 10) DAFOS 10/6 PLAS 
Uses standard 120 v minor faulte. They are complete in biack PY a igs 
batteries oq cle erackie metal carrying case with hand) 
45 6 post and packing and measure overall 13in. x Sin. « Sity 
24 vOut ROTARY ‘CONVERT R. inpot Wt. 15)ibe. Valve line-up ie either 
24 ) Output 200/250 v. A.C, 100 68N70T of 7-12AU7. Unite are offered sro 0139 /6per ert 
wa ( “ hae 1 & leas these valves, but a vet of seven required 
l i ‘ ‘ can be eupplied at the epecia!l inclusiv 
3 price of 42/- per set. Ut is o useful anit for 
rs] La snelormer. Brand sew pro ing Modulated bar type patterr 
92/6 syne puless and sound modulation 
HEADPHONES yw resistance Brand independently or simultaneously, 
new | ae | type . channels tor servicing 
pl ' P es v . up receivers. Sound modulation 
lea. Incorporates Oscillator 


KEE 
ae = 


(shunt required) 


- Cream aod brown fateh. Brand new 


auwbrseseSS BS 
eee rT 


ert 


TTT TT te Tee 


Sec Ex) 


— Cabinet Rargain “pone purchase 
of ut trolley-type 

intonded for ase in project 

recognise’ aa being of leating High Quality 
nanulactareredtock Can be easily adapted 


—_— 
WMHwHODBBLNO OO 


1 
MULLARD TYPE 0.071 


» to house tape recorder, amplifier, tadio 
tock at new tiet price of concentric trimmers 


ote ote Measureine tte external 
‘2 x ite 
o formere, several useful resietore » “ "Ls 106 ted « eatte 
TRANSMITTER RECEIVER vo egg vey A we mainder on oaatire 
AL Sie eiieete eaadh eam extetanl le t tition we naterally have af at €5/10/6, ome 16 
gb + oe Srneny mace & types evatiatle much as OV60T, ate.| We have « large 
«© £5/10/- on uw valve price tat cabipeta =A etamp will bring 


2222223 ' 


ot tree y rotary «witch, 2-jin. polyaty 


—— ee 


ooo i 


a aaa 


Prom the above anit we hawe 
1 carrying case complete with 
arrying handle and drilied chases. 
, mintature valves Measurements 
92% ea a etiee aseful ease for any instrument , ‘ ‘ San —_—— ———4 
. sport enquiries mitter ete, ete. Price only 16 


ay Y puTY COuSeARS VOLTAGE TRANSFORMER. [nput: Variable from 110 to 250 volte 18, Tottenham Court Road, 
110 and ” Contained vy ne th Tryin mndie. Overall « 
a D ‘ul gy st a oh Bassam Pr Oo) way pk anak prane + mang London, W.1. 


Lew pias arriage and packing 
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R.S.C. BATTERY CHARGING EQUIPMENT (1) oS mone 


ASSEMBLED ASSEMBLED C =anee ~4 BATTERY CHARGER KITS Assembled 6 v. 
CHARGER 6 v. 1 amp. Consisting of Mains Trans- 
6 ¥. or 12 ¥. 6¥v. or IZ v. Lamp. former, F.W. Bridge, Metal or 12 v.4 amps. 
2 amps. | 6¥v. 2 amps. | Rectifier, well vonaiionnd steel 
Fittea Ammeter | 6¥. or 12 v. 2 amps. case, Fuses, Fuse-holders, - : 
and selector | 6v.orllv.4 ange. Grommets, panels and ci:cuit. seats Stee set 
plug for 6 v. or | Above ready for use. Carr 9 Carr. 2/6 extra —. i ¥ ae 
12 v, Louvered HEAVY DUTY KIT 6 v. or 12 v. Lamp. op Ah - 
metal case, fin 12 v. 30 amp Suitable for | 6¥v. 2 amps. i ow Tell ven- 
ished attractive garage or firm with a number | 6 v. or 12 v. 2 amps. ilet d j 
hammer blue of vehicles Mains input | 6v. or 12 v.4 am oe th bl -_ 5 — 
Ready for use 200/250 v. 50 c/s. Outputs 12 v BATTERY CH iE T hi h. _ wy 
with mains 15 amp. twice. Consists of | Consisting of 7W Read fo j 
and output J : Mains Trans. 2 Metal Rec- | Rectifier 6/12 1 » J eagy me ’ d 
leads, Double tifiers. 2 Meters. 4 Puses i Trans., 0-9-15 v. 6 a. output, use nny ae gy Sm 
Terminals 2 Rheostat and and variable charge rheostat -— aes, SaeE. 
ircuit. Only 9 gns. rr. 15 with knob. Only 45/9. Post 3/- 


SELENIUM "RECTIFIERS A a30 Se chee TRANSFORMERS | EX GOVT. SMOOTHING C HOKES 
’. Types , 6a 9 120 0-120 v. 40 m 4 | 250 mA.,5H.,500hms . 
V a.hiw 1/9 6/12 10a 9 | 300-0-300 v. 150 mA., 4 v.34 250 mA., 3 H., 50 ohms 
b a.hw 2/9 H.T. Type H.W. 250-0-250 v, 80 mA., 6.3 v. 3 @., 6.3 ¥. 1s } 150 mA., 10 H.. 50 ohms ah 
Bvidge Types 120 4) mA Potted 44-34-3in 150 mA., 6-10 H., 150 ohms, Tropicalised 
$/9 ) 50 mA 460 vy. 200 mA.. 6.3 v. 3 4 100 mA., 10 H., 100 ohms, Parmeko 
80 mA 0- 16-18-20 . Carrieae 7 . 100 mA., 5 H., 100 ohms, Tropicalised 
0 mA. oD) - : —__—__— ——, | 50 mA., 50 H., 1,000 ohms 
275 mA, 12/11 MANUFACTURERS SURPLUS L.T. type 1 amp., 2 ohms 
TRANSFORMERS 
0- Se i Nid, yard. Sd. yard. || Fully shrouded upright. Primary 200-2 |[ SPECIAL OFFERS. Small 2 gang 
——_t —_—_ : _ . Sec. 425-0-425 v. 150 mA v. variables .0005 mfd., 4/9. 8-8 mfd., 450 v. 
CORE FLEX. Henleys circular rubber d 3 a., 33/9. Clamped type 325 || Electrolytics (midget) in lots of six, 1/6 ea. 
14/%6. Hach lead colour coded, 1/6 yd 325 v. 100 mA., 6.3 v. 3.5 a 
- Wearite 19/9, 230-0-230 ¥ A., 
DIAL BULBS, M.E.S., 8 v 6/9 doz 3 v. 2.5 a, Midget, 24 x 3 x 2}in. approx., Ee ENERGISED SPEAKERS R.A. 


Fitted Ammeter and 


- 
~ — 
Yaalen* 

eer eer ee 


La 


6.5 v. 0.3 a, 6/9 doz t 2/9 2-3 ohms. Sin. Field 600 ohms., 10/9 
ELECTROLYTICS rrent productio ¢ 

NO jovt R.S.C. BATTERY TO MAINS CONVERSION UNITS 

Tubular Types Can Types 3 ; Type BM2. Size 8 x 5} 

Buk 450 ¥ 1/9 1, 60K 2/11 | Type BMI. An all dry bat 2hin. Supsties 120 v., 90 v. 

8 mid, 500 ¥ ‘ 0 ¥ bil pred a — ae P and 60 v., 40 mA. and 2 v. 

l6uF 350 y sie | re i heen ye — " po Swing eo, ee 0.4 a. to l amp. fully smoothed. 

As | aA ac oe he THEREBY COMPLETELY RE- 

16uF 450 v 2/4 2uF 350 vy 1.4 v. and 90 v. where A. Me PLACING BOTH H.T. BAT- 

16uF 500 9 32m ) | mains 200-250 v.50 cis. i TERIES AND L.T. 2v, ACCUMU- 


; yh available. Suitable for all 
gel V 2/9 | battery portable receivers LATORS when connected to 
2 mk 


, y. 2it| requiring 1.4 v. and 90 v. a Tg ee ye A 

8-l6uP 5 . ‘ ; in| This includes latest low ALI BA’ mtd RY RECEIV- 

25..F 25 vy ip 4 4 | « > ge types. Complet ERS nce magi BE 

‘ |} kit with diagrams 39/9, or ‘ - f 

sOuF 12 ready for use, 46/9 accumulator Complete kit 

10 mfd. 25 , . a : with diagrams and instructions 

S0yF 50 v 64-120 mfd. 3 SILVER MICA CONDENSERS. 5, 10, 15, 20, 25, 30, 35,| 49/9 oF ready for use 59/6. 

100 mid ZY¥ “ | 50, 100, 120, 150, 180, 200, 250, 300, 330, 400, 470, 500, 1.000 > " — - 
v 7/6 | , ’ ; , , ’ , 2 2, 

100 mid. 25 v. 100-200 mfd |} pfd. (.00luF 002 mfd 2,000 005 mfd., .01 mfd Sal agg PT eble 

6,000 mfd.6v. 3/11 275 6/11 | | All at 6d. each, 3/9 doz. one type model with doors, 79/6 

Many others in stock VIBRATORS. Oak 2 v. 7 pin. synchronous, 7/9, carr. 7/6 
VOLUME CONTROLS with long spindles all | 


values, less switch, 2/9; with S.P. switch 3/9, R.S.C. TRANSFORMERS 


EX GOVT. METAI BLOCK PAPER FULLY GUARANTEED. !NTERLEAVED AND IMPREGNATED 
CONDENSE ne MAINS TRANSFORMERS FILAMENT TRANSFORMERS 
2 mfd. 500 ¥ 9 8 mfd, 500 v Primaries 200-230-250 vy. 50 c/s | Primaries 200-250 v. 50 c/s. 
d. 500 1 
$e M4 10 mf, S00 FULLY SHROUDED UPRIGHT MOUNTING | Sev LS @. 
4 mfd. 1,500 v 9 250-0-250 v. 60 mA., 6.3 v. 2 a., . 0-4-6 3 v. 2a 
4 mid. 400 v, plus 2 mfd, 250 ¥ | Midget type, 24-3-3in M7 6.3 ¥ 3a. d 
‘ ‘ 350-0-350 v. 70 mA., 6.3 v. 2@., 5 ¥ . 19 oe we 27 Se 
EX GOVT. VALVES. VR137, EA5S0, EB, | 250-0-250 v. 100 mA., 6.3 v.-4 v. 44 t I2v.la 
Lid.g SPOl 2/3; ¢ ; 2 3/9 VS110 0-4-5 v. 3a 2 CHARGER TRANSFORMERS 
1/ilg MUI4 7/9; Fk 9%; . ; ’ 250-0-250 v. 100 mA., 6 -4a.,5 2 All with 200-230-250 v. 50 c/s Primaries: 
iY3G, 5U4G, 5/9 Il; 6) - | 250-0-250 v. 100 mA., 6 -6a.,5¥ 0-9-15 v. lt a., 11/93 0-9-15 v. 3 @., 16/93 
EX GOVT. UNITS, type RDF1 in original | , for R1355 conversion | 0-3.5-9-17 v. 3 a, 17/93 0-3.5-9-17 v. 4 a., 
sealed cartons with 14 valves including 5ZAG, | a . oh 1 + fay DC AD tg ed 18/9; 0-9-15 v. 5 a., 19/93 0-9-15 v. 6 a., 23/9. 
etc, trans., LF. choke, Rectifier, etc a maniacal ELIMINATOR TRANSFORMERS 
350-0-350 100 mA.. 6.39. 4 ‘ iq | Primaries 200-250 v. 50 c/s. 
¥ «OD a ° j e 
300 v. 130 mA. 6.3¥ ¥, 120 v. 40 mA., 5-0-5 v. 1 a, 
. ® 90 v. 15 mA., 6-0-6 v., 250 mA 
a., suitable for Mullard 510 Amplifier 2 
OIL FILLED BLOCK , 350 v. 100 mA., 6.3 v.-4 v., 44., Ct, OUTPUT TRANSFORMERS 
CONDI NSI RS 4-5v.3a Midget Battery Pentode 66:1 for 384, etc. 
Bryce 11-7 mfd, 500 ew unused Govt -0-350 v. 150 mA., 6.3 v.44., 5v. 3a. , Small Pentode 5,000 to 302 
surplus, only $/9 each 350-0-350 v. 150 mA., 6.3 v. 2 a., 6.3 v. Standard Pensede. 5,0002 to 30 


THE SKY FOUR TRE, RECEIVER | 425-0°125'v- 200 ind 63 vay cu, ora lg 
<r 


cannot enter into corre 
these units which represent a really exceptional 
bargain at 29/9, Carr. 7/6 


v. 4 @ ct., 5 v. 3 a@., suitable 90:1, Class B Push-Pull 


a oe | 450-0-450 v. 250 mA., 6.3 v. 6 a., 6.3 v Push-Pull 10-12 Watts 6V6 to 30 or 150 
receiver with | 6a., 5 v.3@ 69 Push-Pull 10. 12 Watts to match 6V6 to 
elenium recti- TOP SHROUDED cr cnoces viet - 3-5-8 or 150) 
fier. For inclu- | 250-0-250 v. 70 mA., y. 7 | Push Pull 15-18 Watts, sectionally wound, 
sion in cabinet | 260-0-260 70 mA., 6 ; v.2 5 2 6L6, KT66, etc 4,t0 3 or 15 ohms 
illustrated above | 350-0-350 v. 80 mA.., 6.3 v v.26 Push-Pull 10-15 Watts, Ultra Linear, 
or walnut ven- | 250-0-250 v. 100 mA., 6.3 v » 5% ‘ designed for Mullard Amplifier 510 
eered type. It | 300-0-300 v. 100 mA., 6.3 v ' . Push-Pull 20 Watt high-quality section- 
employs valves 6K SP61, 6F6G, and is C.t., 0-4-5 v, 3a, ally wound, 6L6, K T66, etc., to 3 or 150 
specially designed for simplicity in wiring 350-0-350 v. 100 mA.,6.3 v. 4a., c.t.,5v. 32 Williamson type exact to spec 
Sensitivity and quality is well up to standard, | 350-0-350 v. 100 mA., 6.3 v.-4 v ‘ SMOOTHING CHOKES 
Point-to-Point wiring diagrams, instructions C.t., 0-4-5 v. 3a 2 250 mA., 5 H., 100 ohms 
and parts list, 1/9, This receiver can be built | 350-0-350 v, 150 mA., 6.3 v. 44., 5 + i 29 150 mA., 7-10 H., 250 ohms 
for a maximum of £4/19/6 including cabinet, | 2.H.T. TRANSFORMERS, 2,5 . | 100 mA., 10 H., 200 ohms 
Available in brown or cream bakelite, or 5 mA., 2-0-2 v. 1.1 a., 2-0-2 v . 80 mA., 10 H., 350 ohms 
veneered walnut | for VCR97, VCR517 60 mA., 10 H., 400 ohms 


3 
d z < 
eae oe ¢ , e200 r! 50 x ameen Amplifier, etc. 49 Push-Pull 8 Watts 6V6 to 5 ohms 
m4 2 


xe ly 
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R.S.C. A6 ULTRA LINEAR 30 WATT AMPLIFIER 


NEW 1956 DESIGN. HIGH FIDELITY Type 807 output valves are used with Higt 
PUSH-PULL UNIT EMPLOYING SIX Quality Sectionally wound output tra 
VALVES. Tone Control Pre-amp stages are “+ former specially designed for Ultra 

porated. Sensitivity is extremely high. operation. Negative feedback 

30 millivolts minimum input is required ~ main loop CERTIFIED 

ill output THIS ENSURES THE , MANCE FPIGURES ARE 
St ir ABILITY OF ANY TYPE OR . , MOST EXPENSIVE UN 
MAKE OF MICROPHONE OR PICK- | ABLE. Frequency respons 
UP. Separate Bass and Treble controls give 30-20,000 cjcs., 12 D.B lift " 

lift” and “cut” with ample tone 12 D.B. ** lift” at 12,000 c/cs., Hum 

tion for long playing records AN _ a noise 70 D.B. down. Good quality rel 
OUTPUT SOCKE KET Wire LUG IS ¢ components used, Chassis finish 
INCLUDED FOR SUPPLY OF 300 v. ’ crackle, Overall size 12 x 9 * Yin. appre 
20 mA. and 6.3 v. LS a. FOR A RADIO Power consumption 150 watts Ky AA 
FEE DE Ro UNIT. Price in kit form with J mains 200-230-250 yv. 50 c/cs. Outputs for 3 

o-follow wiring diagrams. GNS. Brg |. and 15 ohm speakers EQU ALLY SUIT. 

Only carr. 10/-. . ; : ABLE FOR THE CONNOISSEUR OR 
Or Factory built with 12 months’ guarantee, ’ 7 FOR LARGE HALLS, CLUBS, or OUT- 
50/- extra TERMS ON ASSEMBLED 2D » SIDE FUNCTIONS. IDEAL POR USE 
UNITS with extra input. DEPOSIT , _ WITH MUSICAL INSTRUMENTS SUCH 
28/9 and 9 monthly payments of 28/9. If Ki . AS STRING BASS, ELECTRONIC 
required an extra input with associated vol. , ORGAN, GUITAR, ete. FOR DANCI 
ontrol can be provided so that two separate inputs such as ‘* mik« BANDS, GARRISON THE ATRES, ete, etc. 
A gr ari t t an be simultaneously applied for mixing purpos« We " ipply Microphones, Speakers, Rotary Converter 
of this 13/-. Cover as illustiated 17/6 extra een cash y+ on terms with amplifiers 


EXPORT ENQUIRIES INVITE D 


R.8.0. TAl HIGH QUALITY TAPE DECK AMPLIFIER R.S.C. ULTRA LINEAR 


FOR ALL DECKS WITH HIGH IMPEDARC gz BEOCORD PLAYBACK Aas | 

ERASE HEADS, Buch as Lanes Truves, cts, low impedane 12-WATT AMPLIFIER 

rane heads as Btted latest COLLARO TAP! TRANSCRIPTOI yarn) 
\2-7-3in. Overall size 12-7-Hpic Yor 2 
put for standard 2-3 ohm speaker. Only | 
reeording. Ouly 2 millivolts minimum toput re 
le Bye recording level tnd tor Provistor 

p~ used a6 gram. amplifier with tr t of ( 
ack equalisation. Linear frequer 


Ready for use re Heath 
GNS. Carr. 7/4. of « knob hen switching from ree 


yback position automatic demagnetisation of | 
« is aseured PERFORMANCE 18 COMPARABLE WITH UNITS 
‘AT OVER TWICR THE COST LEAFLET ¢ 


+ proery wt — AUTOMATIC RECORD CHANGERS BRAND 
Mo RCI Fitted high fidel turne MONARCH 34- SPEED mixin 
sl pick-up head. For 200-250 v. A.C, mains. LA . AUTO-CHANGERS wit 
er. Brand new cartoned. Only £7/19/6, pius 3/6 A 


arriag 


nM Vv. LONG PLAYING RECORD TURNTABLE COM- 

PLETE a CRYSTAL PICK-UP (SAPPHIRE STYLUS). 

Speed 334 F.p.m. BRAND NEW. CARTONED. Only . c 200-26 NEW 1956 MODEL AS HIGH-FIDELITY PUSH" 
19/6 (appre hall price), Casr. 6j- (lor 200-260 v a - gh. PULL AMPLIFIER WITH “BUILT-IN” TONE 
operating instruct €7/15/- plus 3/¢ CONTROL, PRE-AMP. STAGES 


MICROPHONES. High fidelity eryetal types. Acos 33-1 | High sensitivity. Includes . eput High 
hand or desk type, )0/-. Piezo with heavy floor base and | QUALITY AMPLIFIERS watt, spectaily designed for | Quality seetionally w 
telescopic 6 £6/19/6 | oe with BSR or Garrar wer Latest iniature | signed for Ultra Linear ‘ . » 
ype valves used ‘ eu and Treble Controle a: | deneers of current manufacture R IPL ALOCONTROLA 
R.3.0. 4-5 WATT HIGH GAIN AMPLIFIER v 1. Control with 1 ewt For A.C, 200-260 v. maine. | POR BASS AND TREBLE” Lint 
TYPE AS Ready for use, only £3/19/6, carr 6 | feaponse + 8 db. 90-20,000 cfes 
P.M. SPEAKERS iitable for use with above equipment, | Hum level 71 db. dowr ONLY 
| Elliptical 7 « 4in. with @ hime epeech coll, 19/9 ea. | required for FULL OUTPUT 1 
makes and types of pick-ups a ot 
:* COLLARO HIGH wIDGLsey MAGNETIC PICK-UPS, | Comparable with the very best dew For STANDARD 
path. High Impedaner, bra xed at fraction of normal | Of LONG PLAYING RECORDS, Hur MUSICAL INSTRU 
price. Only 31/- MENTS euch a» peed BASS GUITARS ete. OUTPUT 
| SOCKET with plug mA, at 15a 
P.M. SPEAKERS. 2-5 ohm., Sin. G ans, 17/9, 6bin. | VOT apply of « ‘dADIO FEEDER UNIT. Sige approx 
R.A., 15/9, Sin. Kola, 19/9, 10in. B.A 26/9 I2in. Pleasey maine S0-ae0-a0 eles. Output 
29/11. t 5 ohm speakers. Kit is com ‘ net nut 
ily punched. Full ins “ 1d pulnt-to 
point wiring diagrame supplied 


|PLESSEY DUAL CONCENTRIC Unapproachable value at £7/15/- or factory built 
cavalisation, Hum level is eat 2 in, PLM. SPEAKERS — | Hs Yectrying handion oan be supplied tor 1716. Wher 


of negatl an ¢xtra input socket with associated volun 
2A. and L.T. of 6 v. I (15 of . required for mixing purposes this can be pre ed 
ta Radio Feeder Unit . ONINS), CONSISTING | extra. TERMS ON ASSEMBLED UNITS with extra input 
mains input of 200-2 ’ of a high quality 12in. | 6# mentioned above. DEPOSIT 25/6 and nine monthiy 
hem speaker. Chassls is not al payments of 
plete in letail and ineludes fully pu | speaker, of orthodox 
(with baseplate; with the blue hammer fin ! les ROTARY pet pricey 200 watts, Input DA 
point wiring diagrams and instructions. Exceptional Gesign SUPpOTUNg 4 | OCutput 230 v. 50 c/es. AC. Only 7 ens, Carr, 7/6 


t 
hy eh eet swall elliptical spea- | DePIANT RECORD PLAYING TURNTABLE COMPLETE 
— ker ready wired with | WITH MAGNETIC PICK-UP. Pick-up le high impedance 
type. Unit ta housed in a beautiful walnut veneered cabinet 
R.5.0. AT 3-4 WATT QUALITY AMPLIFIER | choke and condensers | of attractive design. For ali standard records 
ghiy sensitive 4-valve amplifier using negative feedback 
g an excellent frequency response. Pre-amplifier 


t ‘ ' ' te 


p 


* r.p4n,) 
to act a8 tweeter Limited number. Brand new cartoned, €5/17/6, «arr ¢ 
tages are incorporated with separate his high fidelity unit | W B,* STENTORIAN " HIGH FIDELITY P. SPEAKERS 


ontrole giving full tone compensation for HP1012, 10 watts, 15 ohm (or 3 ohm) epeech coll, Whe n 
4 Playing records. Suitable for any kind of pick-up | is highly recommen- | reaily good qual ; ° aber at low price te requir 
a latest high fidelity types. H.T. of 250 v. 20 mA. | fed for use with our | "ghly, recommend this unit with an amazing performance 
6.3 v. 1 «. available for supply of Radio Feeder £4/10/9. Piease state whether 3 ohm oF 15 ohm required 


40 millivolte input required for ful AS or any similar 
» milliv npui quire r tu SUPERHET FEFDER UNIT 


ted chassis with baseplate. For A‘ 
Design of a high quality Radio Tuner Unit (epectaly « 


Steak Gar 0 dies apeaieen amplifier. Rating is 
{ parte with point-to-point wiring diagra 10 watts. Price only | tor use with any of our Amplit A Tri 
ma. O8 £3 15 -, carr. 3/6 or tactor . Vichanger te used. Pentode LY, and double 
£5/17/6 Detector, Delayed A.V.C. Ae./Grid F/O ¢ , 
bottom end Condenser Coupling giving treed 
alignment troubles when Ae. of varying lengths and 


are used, Koth Vrequency Changers and LF 
“4 A.V. controtied trom the wer le | i 
liodes eo arranged that very high Percentage 
. ( LEEDS ) LTO. of the Tranamitter can be handled without distor 


Peed for the delayed 
distortion bs avoided 


— Controls are 
32 THE CALLS. —— LEEDS, 2. Sa ed ee anwipr Yio 
Terms C.W.O. or C.0.D. No C.O.D. under Li. Postage 1/9 extra on all orders under | 5%: ' bien require trom 
£2, 2/9 extra under £5 unless carriage charge stated. Full Price List 6d. Trade List 5d. building cost is fA ‘15 
Open to Callers: 9 a.m. to 5.30 p.m. Saturday until | p.m 


and tnetrouction 


WireLess Wor_p 


NOVEMBER, 1956 


HERE IS “SOUND REALITY“ 


Fa 


UNDOUBTEDLY THE BEST 
VALUE YET OFFERED 


IMMEDIATELY AVAILABLE TO MAIL ORDER CUSTOMERS 


Onemwamme Pee Clr ler FA3 
@ Has dual input channels tor mixing READY FOR USE 


@ Monitoring provided tor 


TERMS: £11 Deposit and 9 months of €3/18/3, or 


@ Will piay the new pre @ Provides 2 hours aying @ Case contains concealed £21/10/- Deposit and 12 months of €1/19/10. Carr. and 
ket 


recorded tapes time at 3)in. or 1 hour 
Thin. per second. ’ 
spare reel of Tape. 


to accommodate § ins. is £1/10/- extra, but we return £! on return of 
ains Lead and packing case 


The foilowing items form complete Recorder, 


SO POP BBBBBLLOL IID DO A. Pius attractive Carrying Case. 
GUARANTEED FOR 12 MTHS. SEND 8.A.E. FOR ILLUSTRATED 
(B.V.A. VALVES 90 DAYS) AND DESCRIPTIVE LEAFLETS 


OOO 


HOME CONSTRUCTORS ! ! C4 am 


YOU CAN BUILD THE COMPLETE RECORDER FOR 
TERMS: £10 Deposit and 9 months of £3/13/4, or €20 Deposit and 12 months of £1/17/1. 


The Truvox TAPE DECK and the Quality Amplifier are supplied tested and ready for 
use. and the actual asse y of the Tape Recorder is extremely simple, involving only a few 
connections step by-step connection chart is supplied for this purpose 


if you have your own Cabinet WE WILL SUPPLY: The TRUVOX TAPE DECK, the 
TAPE AMPLIFIER, MATCHED SPEAKER, and |,200fc. of E.M.1. TAPE for €33/10/- 


plus C1/10/- carr. and ins., £1 of which is refunded on return of case 


TERMS: €£8/8/- Deposit and 9 months of €3/1/4, or €16/18/- Deposit and 12 months of €1/11/1 


Mlodernise your 
old Radkogram WITH THE LATEST , 


3 or 4 SPEED AUTOCHANGER and a modern AM or AM/FM RADIOGRAM CHASSIS 


THE TRUVOX MODEL TR7U TAPE DECK 


3 Shaded-Pole motors. Drop-in Tape Loading. Push 
Button Control. Separate Push Button Brake. Fase 
forward and fast reverse. Silent drive eliminating 
Wow and Flutter. Half Track working and 2 speeds, 
Bin, and Thin. per sec. Positive Azimuth Adjustment. 
Overall size only 144 I2%in. Available for €23/2/-. 


THE MODEL T.R.1./F. AMPLIFIER 


Has been expressly designed to meet the requirements 
of enthusiasts for fidelity reproduction, and in par- 
ticular to CORRECTLY operate the above TRUVOX 
DECK. It is supplied complete with a matched 
Elliptical 3 ohm P.M. Speaker, it incorporates an 
efficient Tone Control arrangement and has a Magic 
Eye Indicator (Operative on Record). A Co-axial 
Socket is also incorporated for MONITORING on 
Record, and this can also be used to feed an external 
amplifier. The Amplifier can also be used for high 
quality reproduction of gramophone records direct 
from a gram unit. Available for €14/14/-, 


ACOS CRYSTAL MICROPHONE, 
MODEL MIC.33.1 Price £€2/10/-. 


1,200 ft. REEL or scorcy soy or EMI. 


MAGNETIC RECORDING TAPE. Price €1/15/-. 


available ac REDUCED PRICES. (H.P Terms available.) A good varied selection is available 
SEND 5.A.E. for full DETAILS 


TWO REALLY GENUINE PRICE REDUCTIONS 


A BULK PURCHASE ENABLES US TO OFFER these RECEIVER CHASSIS 
at SUCH LOW PRICES. Each is BRAND NEW and FULLY GUARANTEED. 


MODEL B3 


MODEL AW}-7 


ee ch ; waveband Superhet 
Jé~erpeclangele set employing Negative Feedback over entire 
Audio Stages and having a single valve type 
6 watts output PRICE £12-19-6 6BW6 output for approximately 4 watts 

H.P. TERMS PRICE 
. t n rthi ial 

HP, TERMS: Dapucic £5/9/0 end 0 menehy Deposic £5/18/6 and 7 monthly £00-11 0 
payments of 19/4. 
THESE CHASSIS HAVE GRAM “ POSITION and are IDEAL REPLACEMENT CHASSIS 
FOR THAT OLD RADIOGRAM -Send SA.E for complete details 


having a Push-Pull stage for approximately 


payments of 16/9. | 


A COMBINED AM and FM RADIO- 
GRAM CHASSIS of EXCEPTIONAL HIGH 
QUALITY and VERY PLEASING APPEARANCE. 
PRICE IS ONLY €21/10/-. SEND S.A E. for full details 


A high-quality THE ARMSTRONG FC48 
replacement 
Radio or Radio 
gram Chassis 
having provision 


( 
( 
( 
( 
4 
( 
4 
4 
for an FM Feeder rs | 
( 
( 
4 
4 
( 
4 
( 
4 


Unit and incor 
porating separ 
ate BASS and 
TREBLE CON 
TROLS PRICE 
ASSEMBLED 
and READY 
FOR USE 


£25 2/0 


TERMS: £6/6/- Deposit and 9 months o. €2/6- o 
£12/11/- Deposit and 12 months of €1/3/3. 


Mn 
ee ie i i i hi i hi i he i Mil 


Open Monday to Friday 9 a.m—6 p.m. Saturday 
9a.m.—l! p.m 


STERN RADIO 


LIMITED 


NOVEMBER, 1956 


AMPLIFIERS 
PRE-AMPLIFIERS 


WIRELESS WorLD 


HIGH FIDELITY 


FOR THE 


HOME CONSTRUCTOR 


— COMPLETE KITS OF PARTS FOR THE 


The MULLARD ‘6-10’ 
MAIN AMP. 
LIFIER 


This ts the 

very latest de- 

needs no recommendation from us. Our Kit is 

Mullard'’s specification, ey the latest 

GILSON ULTRA LINEAR OUTPUT TRANSFORMER 

end the entire MULLARD Valve line up. A 
COMPONENTS are supplied 


raice or compters arr or rants £11/11/0 | 


@ign and 
ecompiete to 


SPECIFIED | 


FIER TONE CONTROL UNIT 


“A design for the music lover" 


has inputg for all types of MICROPHONES 

HI Hand LOW GAIN PICK UPS and a RADIO TUNING 
UNIT. It ine es (a) GRAM BQUALIBING OON- 
TROL. (») STEEPCUT FILTER; t) atinuously 
variable BASS aod TREBLE CONTROLA and « variable 
OUTPUT CONTROL which enables its use with any type 


of Am 5 
PRICE OF MPLETE KIT OF PARTS 


WE ras OFFER IT ASSEMBLED RBADY 
FOR USE, ous 


26/6/0 |“ 


| Saaee co coumians Hiv oF Pants 


127 
: TUNING UNITS : 
: RADIORECEIVERS : 


“Hi-Fi” ENTHUSIAST 


| STERN’S “fidelity” PRE-AMPLI-| STERN’S HIGH QUALITY 8-10 
1 WATT POWER 


AMPLIFIER 


MAIN 
AMPLIFIER of 


Comprises the 


PRE-AMPLIFIER iNustrated along: 

aide TWO 6Vée are used in push-pull and the 

tant reproduction is genuinely in the HIGH Sdelity 
pe yet the total cost ie ridiculously low 


£7/7/0 


(Main Amplifier onl 


The fall SPECIFICATION and BUILDING INSTRUCTIONS for these three Units are available for ve each. THEY include COMPONENT PRICE LISTS and simple “ wire-to-wire " 


SPECIAL PRICE REDUCTIONS 


WE WILL SUPPLY @ CO 
UNIT tor £16/16/- 
and 6 


Poem monthly 
E isiror F cH as La the HIGH QUALITY 6 ie WATT POWER AMPLIFIED ané the “ Bdelity * 


pa fA OY 


ra Ad area i i i 


1 STERN'S “ “ COMPACT ie AMPLIFIERS ! 
| EXPRESSLY DEVELOPED FoR VERY 


F.M. 
TUNING UNIT, 
for the HOME 
CONSTRUCTOR 


- RN'S “ Gidelity.” 
lesigned unit 


$10/0/0 


A design comprising 4 5S-valve line-up, using the latest 
ure valves and incorporates the MULLARD PERMEA- 

IATY TUNING HEART and a “ Magic Eye” Tuning 
Indicator. The performance of thie Tuner is genuinely up 
to the new standard of similar Unite now being offered at 
about £20. Attractively finished in “ Hammered gold.’ 
The complete SPECIFICATION and BUILDING IN 
TTRUCTIONS are available tor 1/6, “ wire-to-wire 
Magrams are a. “a Componente are available | 
for sale separately SUPPL UPPLY THIS TUNER AS- 
SEMBLED and READY Yor UBF. Lee us, Deposit £7/5/- 
anf ¥ monthly payments of 18/4, j | 
£3/18/- Deposit and 9 months of 2 5 1. £14/1 0/0 
A design for se OOMBINED AM- precisely |! 
similar in appearance to the above will be available at 
end of June. The HOME CONSTRUCTOR will be able to 
build this for £13/10/-. It provides complete coverage 
of the F Waveband, and the MEDIUM WAVEBAND 
thereby giving « good selection of foreign stations 


A COMPLETE KIT OF | 
PARTS to BUILD STERN'S 


+ corporated ta 


£7/10/0 | ‘is 
ALSO OFFER IT ASSEMBLED I 


aud READY FOR USE tor £9/10/0 


hie amplifier bas proved one of the moet pular models 
offered to the HOMIE CONSTRUCTOR It 4 It provides 
ly excellent reproduction up to § watts, employing 

6Vée in push-pull and — Vr, mone feedback. 
Provides tor the use of both 3 and obin epeakers. 
gomplete SPECIFICATION and BUILDING INSTRU 
Prive are available fur 14. 

an to-wlre” Diagrams are included and all Componente 
silable separately 


or we will suppl 


109-115 FLEET ST., 
LONDON, E.C.4. 


Phone : CENtral 5812-3-4 


CTICAL DIAGRAMS. 


"5-10" 


paymente of €1/16/ 


. FOR PURCHASERS OF A COMPLETE “Hi-Fi” AMPLIFIER 


LETE KIT OF PARTS to build THB MULLARD “ * MAIN AMPLETTED ont ‘a 
y THE TWO Sai mike UP and BEAD 1S Ube te BL 


PRE-AMPLIFIER-TONK CONTROL 
Depostt £9/19/6 aad 19 mouthiy pay- 


* PRE-AMPLIFIER-TONE CONTROL 


i= UP and READY FOR USE tor €15/15/ 


jue ne 


a OFFERED AT SUCH 


Deposit and 9 wee of £1/8/9. 


The “ Compact 5-2" 
A 2-atage high sensitivity 
amplifier having SEPAK 
ATE BASS and TREBLE 
OCONTROLA and designed 
to give up to approx, 5 
watts with very pleasing 
quality. PRICE @5/15/- £6/16/- 
The Amplifiers are compact and very attractively designed 
oa @ Bronse/Gold finish with a fully engraved tront 

a ved which the entire Arnplifier le conveniently mounted 
into a Cabinet, occupying no more space than a conventional 
Tone Control Unit. Fully deseribed in our 
POWER SUPPLY 4 separate «mall Unit ts availabe 
and this in addition to supplying power to the Amplifier hae 
additional ess available for RADIO TUNING UNIT, 
tte. PRICE E £2/10 - 

eee 


STERN’S BATTERY PORTABLE 
for the HOME CONSTRUCTOR 


This ix a completely NEW DESIGN and we cannot at the 
time of going to press produce an iiuetration it tw 
“BOONOMY” MINIATURE 

half the battery 

sumption of the standard line-up normally in 
this type of Portable Het-—-batteries wil 
there f< ot L Ry TWICE AS LONG The Set com 
ve Buperhet design covering both LANG and 

EBD 10M WAVEBANDS ani incorporates a (ioodmans 
— PM Speaker. Tone therefore \s very good whilst volume 
station selection are excellent. Accommodated in @ 

— but very attractive rexine covered ATTACHE CASE. 
COMPLETE RECEIVER (including ATTACHE CASE) 


£8/12/6 


The “ Compact 6-3" 
S-stage version of the 
2” model but in this 
case having an aidittonal 
etage and incorporating 
ls egative teedback. PRICE 


eon 


Can ~y* built for 
The ASSEMBLY MANUAL which 
contains “ wire-to-wire diagrame te 


ALL COMPONENTS are evatiable fr weimarately. 


Due to extensive damage to our Packing and 
Dispatch premises, we cannot at present dispatch 
goods on Mail Order—EXCEPTING our 
“fidelity’”” TAPE RECORDER which we can still 
dispatch immediately to MAIL ORDER CUSTOM- 
ERS. Our extensive stocks of Equipment and 
Components were NOT AFFECTED and are 
available as usual to CALLERS ONLY. 


ARE AVAILABLE: 


RECORD PLAYERS 


| THE VERY LATEST MODELS ARE OFFERED AT 
GREATLY REDUCED PRICES 


* ‘TRANSCRIPTION UNITS * % aod 46PEED 
AUTOCHANVER * AUTOCHANGERS with MANUAL 
CONTROL POSITION. 


tend #8.4.E ILLUSTRATED aad 
LEAFLET 


j SPECIAL CASH ONLY OFFER!! 


|A PORTABLE 
AMPLIFIER 
| CASE 


CONTAINING A 
MODERN HIOH- 
QUALITY GRAM 
) sMrcivien 

POR / 
Jost) £8/7/6 


oie LUDING A MATOHERD 


for DESCRIPTIVE 


jin PM SPRAKER 


| The Portable Case (with room t 


house Autochanger,) £3, 17/6 
A Dar 

levee PE = 84/12/68 
Send 8.4.B. tor ILLUSTRATED aod DESCRIPTIVE lente 


lEXCEPTIONAL OFFER FOR CASH 
a ONLY 


lev7'0 


indie tor 16. | 


These unite 


apeeda, 7in 
iin, and Lt 
n 


@ They play 
MIXED Tio 
iin. aod 14din. records 


@ They have eeparate apphires for LP. « 
which are moved into position by « «ingle ewiltoh 


@ Minimum baseboard size required li x 19 
hetght above 6iin., and height beiow baseboar: 
valk purchase enables ws to offer 
UNITS at this exceptional price 


in 
‘jin. A 
theese BRAND SEW 


12% WrrRe_ess WORLD NOVEMBER, 1956 
Pn Eee 


~~ DEMOBBE Great Britain’s Valve Mail Order House ® 
| ITA VALVES 2 6 SALE RADIO §® i i i C VALVES 
CONVERTORG MANUAL s 246. MIGH 


Giving te of Bettich and 2000 ST WARLESOEN ir 


’ ‘ and Oroe Keler 


Yor any A/C «et 


SA BA’ BHSMS 


erations th « 


No A ‘ al Types » 
y 5 ial i BY A Lor . ‘ , 
moothly of 25 : ‘ a 6 i . 
o #£7/10. sal , als i 
' . ; Php oe | Cash 


Heidpbones . ? y i tw 6716 


Deposit only 
& & m'thly 9/6. 3! 
A.C. ELECTRIC 


POSOOVAAOOKS~: 


as fast Post 
Low Hea 7 
High Res. 17 y 6 Electric PAINT 
7/6 P P Volume Controlal gTRIPPER Out- 
ing = froma with Swit 


lates blowlamp 
with Neon ; 5/8 (No paraffin.) 


2 ‘ Leee ewitch 3/Gm proof electric 
: ey S16 Hasler and 


5] 

SHEETS Industrial Neos 305 » 4 Wearite Colle 3/B Oican and safe 

wis ri $ . 4 mfd. Cond. 2/8 paint goce like magi 
per hour 


SERVICE 


The qu se { 
labie tn a ae ' 

wae 10/6 

NR a on es a 

l2in, P.M 


LOUDSPEAKER 92/6 


> Rt th 8.7. Germanium , ; 
Diods with Cérouil ae year 


5s cach. _ ™'ly of 5/6 


11D OBVFZ~3 


Chassis Cutters § WEesTINGHOUSE 


Pad : 
with Keys ‘ontact eooled 
The easiest and onned rectifiers 
quickest way of 96 RC.1-1-16-1 10) 
cutting holes tr 1S8RA.1-1-16-1 


sheet metal. The 11) 
cutter consists of Bi@RA.1-1-8-1, § 

three parte (hc a punch and ar 

Alien screw » operation ia quite 

stinpie. Prices ipel. key: Bize 

13/9; tin., tin., 14/9; lin., lein., 

1 » 19/6; iftin., 22/-; 
. 40/0; lin. oq 


—_ 


SRSOOSAENS 


ALL INS THREE 


mete 4weight 

fully guaranteed 
ppeaker can be used 
lose to any Cathode 
May Tube, there betn 
Pater ay magnetic fel 


Sra 
28 


PAB 


— 


BOSOTSOSOSPSCOloKeo-Sow 


lenser, mains 

ything except 

speaker and cabinet Date ay 

sep. 2/ Speaker and cabinet 
avallable if required 


asa’ 
> 
fore 


All prices are with keys 
Rr car 

Antennae PI 
Ift. interlocking All-in-one Radiometer 

AA DA 
copper rode, doz xo 
Cireult Test. 
26.5 * 

OBLASP. Threat 
mikes (worth £2) 


>= 
~ 
D~2O DP O~)D-].INSBOBBOOCOS:s 


sternally £6/6/- 


_ 
° 


METER 
BALE 
M onirose 
f 


"2'S@' 24800 ' 


SS ' S20G'S' SS 
- T7° 


~~ = 
Saceaa*" * 


f 4 
. . Ferra: } 

MICROMETER frayior 1:09 tinuity and Rese 

Py Continuity anc Patn- 

Brand new ve4 z 5/-f tance Teste, Complete 

BARGAIN 17, triplet sg) | 20 ? 5 ? pater Fabric ith Test Leads, 

instrument tos 4 f 7 5 p r - 

10 - el Please enquire for any number not lis 9 yer ap. fi. Lf- aneties 32 6 

= a a en eran 


“TM SET TO GO PLACES tg 
"cs acee | SUPERIOR BURE 
with oO ed RADIO & RADIOGRAM CHASSIS U AU 
y u Superhet Chassis of Latest Design 
(Fully Guaranteed) 
THE SUPEREX “55” General Specification applicable to all models 
BATTERY PORTABLE MAINS: A.C. 200/250 volts 50 cycles only 
DIAL: Suitably lit multi-coloured glass 
FOUR VALVE dial of the horizontal type 
A.V.C. Full provision of Automatic 
SUPERHET Volume Control. Negative feed-back 
from output transformer secondary 
LONG WAVE SOCKETS: Sockets provided for Aerial, 
MEDIUM WAVE Earth, Gram, pick-up and Extension 
a a Speaker Connections provided to 
eR Gram. Motor controlled by Chassis 


FOUWBBBOBV~) 
; 
AID 


On/Off switch 
AUDIO SECTION: The Audio Section 
is designed for first rate reproduction An elegant cabinet in richly figured 
on Radio and Gramophone. The tone walnut veneer, internal panels in polished 
controls have been given an extra wide sycamore. A drop front lid covers a 
range to embrace all types of recordings sloping, uncut control panel (I6in. long x 
TYPE AMS: 5 vaive Superher 10%in. high) alongside which is an uncut 
3 waveband 12 Gas. base-board (I5}in. long = I34in. back to 
vera? -_ — ge from). The inside of the drop front lid 
wit push-pull output is panelled in beige leatherette. in the 
LARGE ELLIPTICAL waveband 16 Gns. lower part of dee eablace are two large 
SPEAKER TYPE AM/FM47: 7 valve storage cupboards (I34in. high, 7 hin. 
B7G MINIATURE + pate dh FM/VHF Band 246 wide, I64in. deep). The lid and cupboard 
j (4 wavebdand) ns. handles are in chased Florentine bronze. 
Price £7. 15 . 0 VALVES TYPE AFM49: 9 valve Super- Overall dimensions (33in. high, 34in. 
plus 4/- carriage 


het with FM/VHF Band (4 long, 164in. deep.) 

waveband). Push-pull output . . 
Send 1/6 for SUPEREX “55” SIMPLE including two speakers 26 Gns. ~~ wid oe - carriage. Send 
CONSTRUCTION BOOKLET CONSTRUCTION Carriage and Packing (2/6 extra. - — — 


BUREAU CABINET LOCATION On the main 


7 ) = 
A well-designed Bureau-type cabinet Harrow Road between Haries- 
in @ medium size Veneered in a highly den and Wembley 
figured walnut Outside dimensions, 
length 292in., depth Ié6in., height Jin SHOP OPEN: 9? a.m D , , 
Sloping control panel on right hand Monday to Saturday by A / 

side approx. I3in. x 10}in Removable Thursday da {hj SUPP. LES 
baseboard on right hand side approx 

134in. x U3in Large storage compart- TERMS: Cash with order or i 

ment located inside thé cabinet, above c.0.D Extra charge for 37 HILLSIDE HARROW ROAD 
motor board C.OD. U.K. and N. Ireland STONEBRIDGE NWIO. E/gar 644 


price 12 GNS. Packing and carriage 20/- 


NOVEMBER, 1956 WireLess WorRLD 


RADIO - TELEVISION - HI-FI ELECTRONICS - RECORDERS 


* GREATEST TAPE RECORDER 
SARGAIN EVER OFFERED! 


Not a kit, but THE FAMOUS HIGH FIDELITY 
*“CONCERTONE” Tape Recorder absolutely ready 

for use and which will give you the ultimate lecening 
pleasure that comes from high fidelity recording. It is 
simple, absolutely reliable, rugged, compact, lightweight 
and easily portable. 

Note these few brief details. Two speeds, 7} and 34in./sec. 
Two half-track heads by Wearite. ower output 3-4 watts. 
Past forward time 60 secs., fast rewind 45 secs. Overall size, 
closed 164 12x7in. approx. Gross weight 26lb. approx. 
Lasky’s are able to offer only a iimited number at ponentipn _ 
reduced price. See and hear the *‘ CONCERTO 

either of our addresses, or order by mail with Lean 
confidence. Guaranteed by us for 12 months. 


LISTED AT £50/8/0 


» LASKY’S 33 GNS 


> «PRICE 


Complete with 1,200ft. reel or Emitape, take-up 
poo! 


s and microphone. 


SPECIAL OFFER! 


, GOODMANS !2in. 
AUDIOM 50 
P.M. SPEAKERS 
p20, watts. Limited number 
5 on y. Listed at £6/15/-. 

) LASKY"S PRICE 97/6 


Post free 


~~ —_ 


COLLARO RCS54. With Studio 
It | pick-up. 
Ove.seymal picky: £8.18.6 


COLLARO ROC3/554. 3-speed 
single player with Studio O to, 


crystal p.u. List £9/9. 1 0 
Carriage and insurance 21/- extra. KY’S PRICE £6. 0. 


Post free. 
3-SPD. MIXER 
AUTO-CHANGERS BUILD IT YOURSELF AND SAVE POUNDS ! 


BRAND NEW AND UNUSED, | NEW BATTERY PORTABLE FOR HOME 
CONSTRUCTION ON PRINTED CIRCUIT 


CAN BE 
BUILT FOR 


£7.7.0 


10 STAR FEATURES make this the finest portable 
radio ever offered to the home constructor. Peak value 
for money has been achieved without any sacrifice of 
quality or design and the handsome case makes it a set 


tr oldies = atl Stet 


GARRARD RC.110, as illus., 
with t.o. crystal pick-up. Cabinet 
space required, 14 x 12} x 4in. above 
and 2jin. below motor board. 


*% PRINTED CIRCUIT, size 


Cream/brown enamel finish. List 
£14/13/-. NOW FURTHER 


REVS"? >¥ £7.19.6 


Carr. 3/6 


GARRARD RC.80. Full length 
arm with two Decca XMS heads. 


CASkys price £13.19.6 
Carr. 5/- 


Also available with GC2 tt. crystal 
head at same price. 


you will be proud to own. Would make an ideal Christmas 


7tin. x 2hin. 


gi 


SIMPLICITY OF CONSTRUCTION. 
all the latest innovations gives maximum simplicity of * Low 
construction combined with fine quality performance. In 
particular, the PRINTED CIRCUIT greatly simplifies 
construction and completely eliminates the possibility of 
wiring errors. The veriest novice can build this portable 
radio easily and quickly and the cost complete, less bat- 


teries, is only £7/7/-. 


Demonstration models at both our addresses. 


*% 4-valve Superhet, med. and long 


The use of waves. 
consumption Valves 
Double Battery Life 


% Ferrite Rod Internal Aerial. 


* 3 or Sin. P.M. Moving Coil 
Speaker (your choice) 


*% Brand new T.C.C. Capacitors, 
*% Automatic Volume Control. 
* New Style Contemporary Case. 


SEND FOR CIRCUIT DIAGRAM 
with assembly data, all instructions, illustrations 


and full shopping list. Price 1/6 post free. 


*% Lightweight and Handsome 
Appearance. 


*% Every Component 
separately 


available 


SPECIAL OFFER OF RECORD 
PLAYER CARRYING CASES. 
Suitable for almost any auto- 
changer and with room for am- 
plifier. Aturactive maroon/crearm 
finish. Size 16} x 144 x Bin. deep. 
Baseboard size: 14 x 12}in. Limited 
number only. Unrepeatable. 


LSE I 406 | 


16’ METAL CONE C.R.T. AT ENORMOUS SAVING! 


BRAND 
NEW & 
PERFECT 


Limited 
number 
only 


Here is your opportunity to convert to pig picture television at a Pies 
you can afford. Note especially that these are not “* seconds’ 
perfect tubes without fault, and supplied in original cartons. peat 
specification: 6.3 v. heater, ion trap, 14 Kv E.H.T., wide angle 
70 deg., standard 36 mm. neck, duodecal base, magnetic focus 
and deflection. Maximum length 17 jin Gives large 11 * 
14tin. black and white picture. GUARANTEED BY US 
FOR 3 MONTHS. Full data, connections end suggested 
time bases supplied with every tube 


LISTED AT 


£23.9.10 oy 


PRICE £8.9.6. 
Carr. and Insur. 22/6 extra. 


Masks, Anti-Corona Bases and lon Traps available. 


MORE MONEY-SAVING LASKY BARGAINS ON NEXT PAGE 


6-VALVE RADIOGRAM 
CHASSIS COMPLETE 
WITH VALVES 


Famous Maoulacturer's Surplus 
S-wave Buperhet, 135-50 m. ahort wn 
650 m. medium 1,000-4,000 m 
Brand new Mullard valves: KCH42, E r ‘il 
145, B41, 6V6, gt. BZ40 and finest 
— eomponents, Gram., ewltch, +4 
aie L¥. tone control, three-colour dial 
Overall size 134 « Gin. height 12)i0. Aper 
ture required for dial and controls |) « 
Shin. Complete with vaives, output waaos,, 
buobe, et 


LASKY’S PRICE £10/19/6 


Carriage and packing 7/6 extra 


5-VALVE RADIOGRAM 
CHASSIS 4 


euperhet. Large full vision dia), 11) * 4 
Overall dimensions 146 = 7in Valve 
line-up: 1JANS, 6HAG, GATS, OHWO 
6x4 


“ £9/19/6 


Table Cabinet for above mplete tt 
din. P.M. speaker, 40/9 
COMPLETE 5-VALVE 

RADIO CHASSIS 


(DA 


malas 


LASEY'S PRICE 
with valves 


Brand new and unused, As 
405 k A.V 


of 
ewttch 
Ural 


and station Valves 
1OrY oF IOLD1I 
1404 of UY4! 
LASKY'S PRICE 69 6' ee 
With valy 


£5/10/6 


Hi-Fi ELECTROSTATIC 
SPEAKERS (‘TWEETERS’) 
AT REDUCED PRICES 


high -Adesity 


For 


Moving coll 
range 
eine te up to 6 watts 


Price 30/ 6 
Ali post free 


MORE 


metlor 


BEBO) 


Also tull 


s) 


ocks of B.V.A 
Tubes at the ‘ 
WRITE FOR COMPLETE 


WIRE! 


AVE POUNDS' 


20,000 
VALVES 
IN STOCK 


Here are a few examples 
of brand 


and 


new surplus 


imported valves 


ere 


erererererey 
PSP®WQOQSDISIEO22 


- 
SHSOOSOCSaSeSeOon~oecos 


te 
a2024252-2 20 ODD YDDSL~h 


' 2@QBVQVQB’' ®22Q 


"aerr 
22em 


Valves and CB 
new lower \ist prices 


LIST 


BUILD A FIRST CLASS 
TAPE RECORDER AT 
POUNDS SAVING 


Bend tor detalla of Lasky’s New Portable 


Tape 
fitted 


Kiliptical Bpeaker 


Viaeti 
of 


Hee 


Case, 


Spool and full instructions 


the 


Carr 


oder Kit, 


Truvox 


comprising 
Deck 
},200ft 


fully 
Amplifier 

E.M.1. Tape 

Price 
COMPLETE 

o “Pha. 98/- £35 


KIT 


extra 


Rach 
Cabine 
ivory 


AL. 


Use 
valves “CAN BE BUILT FOR | £7. 19. 6 


PARCEL 


line tad 


FOR 


oat 
i Ca 
a 


LASKY’S RADIO 
CONSTRUCTOR PARCELS 


com 


t, 12 
plastic 
PARCEL Wo. 1 


4-vaive, 


d-wave 


No. 2 
}-vaive eet for 200/250 A.C 
and long wave U 
6ve and metal rectifiers 


uplete with your cholee of 
6) *5iin. deep, walnut or 
or wood with wainat veneer, 
Everything to t 
euperhet for 
* OK iK? 


iid « 
450 


6Q7, 6V6 


Everything to build « 
maina, 
eee OKTG, OJ 

CAN BE BUILT 


rRUCTION 
post tree All 


BOOKS 
componente 


allable eeparately 


MAKE YOUR OWN PERRITE 


ROD AERIAL. 
long, jin 


tions 


Ferrite rod, Sin 
diam., with full dire« 
Hach, 2/6 Post | 


DE 


3-speed 


HIG 


ar 


plastic 


CCA PICK-UPS 
with T.O. crystal head 


“dey, q Brown 32 6 


DECCA XMS P.1 


L.P 
with 
Post 


Singly, 42/- 


ar 
sty 
4/6 


J, HEADS 


1d «standard, complete 


li Per pair, 79 6 


Post extra 


T.O. CRYSTAL CARTRIDGES 
B.S.R 


two 


styli 


MONEY-SAVING 


with 
free 


complete 
Post 


18/6 


ORDER BY POST 


ESS WorRLD 


IF 


YOU CANNOT 


NOVEMBER, 1956 


CALL 


V.H.F./F.M. TUNERS 


leading makes and types in stock. A few examples :- 


THE NEW JASON 
“ ARGONAUT” 
AM FM TUNER 


A super-sensitive Tuner 
and Receiver for F.M. and 
medium waves. Complete 
parcel containing every 

thing to build the ** Argo- 
naut,” with power supplies, 


£13/19/6 oor 3 


DATA BOOK 2/- post free. 


All components available separately; send for itemised price list. 


Chassis Assembly, complete, 57/9. 
Post 2/6. 


1.F. and Coil Set, complete, 78/— 
P 1/ 


ost 


JASON F.M. TUNER 

data book 
drive tuning 
LY."s, ratio 


68/9 


4-6AM6 and 2 
built for £6/15/-, 


Bpecial containing 
. dal, 


eet of coils 


t 
BOOK with 
post free 

Post 2/6 
this toner uses 
eryetale and can be 
3/6 post 


price 


DULCI FM TUNER 


Incorporates ite own power supply 
end provides complete F.M. coverage. 
Operates with most radio receivers and 
any make of Amplifier Valve line-up 


BABCSO EBOCSS, two EFS89, 6X4 (Reect.) 
EMS0 magic eye tadicactor. 
Shin 


£17/10/0 
oa 


Dial 104 x 
Gin. Overall size 9 x6 ~ 
Complete 

Carr. & Pkg. 7/6 
DULCI AM/?M TUNER 


Band III Conversion for Ali! 


FAMOUS MAKE 
TURRET “TELETUNER” 


Complete with 
12 Coll Bets 


99/6 


Post 2/6 
K pobs 
3/6 


Covers 
all Chan 


Valves 
used: POCS4, R.F. double triode, 
K.F. amplifier, POPS0, triode pentode f.c 
and mixer LF. output 33-38 Me/e 
Rasily modified to other LF. outputs 
Full instructions and clreult diagram 
supplied 


cascode 


BAND Ill CONVERTERS 
BELOW HALF PRICE! 

2 valves and metal 

metal case Contains 

pack for 200-250 v. A.C. 

List £8/10 

LASKY’S PRICE 


rectifiers, 
power 


79/6 


LARGE RANGE OF 
TAPE DECKS 


Collaro ‘*Tape Transcripter, 
Truvox 22 gns. 
Lane £18/10/-, 
Brenell 18 gns. 

And all other makes. 


” £20 


12-CHANNEL TV TUNERS 


Famous make. Covers Bands I and III 
Complete with valves EF80 and BOC#81 
Ceramic finest qualit; 


and fine tuning 


vaive holders 
components. Switch 
LF. output 20-25 Me/s 
50-87 Me/s. and 176 
detaila etreult 


Freq. coverage 
215 Moja Fall 
diagram supplied 


79/6 


and 
Reduced to 
Post 3/6. KNOBS 2/9 extra 
Also another Tuner using POCS4 and 
PCFS0, 1.F. output 18 Me/a. Complete 
with valves and diagram 99/6 Post 3/6 


TELETRON BAND Ili 
CONVERTERS 


TELETRON CONVERTER OOIL 6ET 
MK.1 For use with TRF and S’het Band 
I TV sete. Uses two Z719. Circuit diagram 
alignments, full details supplied. 

Post 1/4 ; a 15, e 


MK. I Kit to build this con 
verter, drilled chassis, condensers, reeis- 
tances, coils, 2EFSO valves, et with 
etreult diagram and instructions 
Post 1/6 / 
Drilled chassie only 3/9. 48/6 
Unea latest type valves. 
amp. and triode 
POCs and PCRS), 
COIL SET 
COMPLETE KIT Ine 
chassis, valves and 
Post 1/6 
Obre 


Complete 


Caacode 
pentode F.C, 


ete The 7 6 


“ling drilled 


diagram 
only gt. 59/6 


ult diagranw 


VALRADIO TV TUNERS 


Full range, all 1.P 
parallel heaters 
Post 3/6 


. freq., series os 


BARGAIN VALUE IN 
SINGLE RECORD 
PLAYERS 
B.S.R. type TU.8 3-speed motor 


and pick-up with HGP.59 to. 
crystal, complete with two styli. 


LASKY’S PRICE 92 6 


Post 3/6. 
turntable 
Post 2/6 


3-speed motor and 
without pick-up, 57/6 


RECORDING TAPE 


SPECIAL OFFER. Magnetic 
Recording Tape, kraft base. On 
Cyldon metal spools 
1,200ft. 11/6; 600ft. 
On plastic spools 
1,200ft. 12/6; 600ft 
PURETONE TAPE on 
1,200%., 14/1L. 

Post 1/- extra 
All makes of Tape etoeked including the 
new thin long-playing Also Spools 


7/6. 


9/6. 


plastic spel 


LASKY BARGAINS ON NEXT PAGE 


NOVEMBER, 1956 WIRELESS WORLD 


EVERYTHING FOR HOME CONSTRUCTOR® & SERVICEMAN | 


GERMANIUM 
CRYSTAL DIODES 
GEX.00 1/6 
GEX.34 3 
GEX.54 and OA71 - 
WG4A 


MOVING COIL 

P.M. SPEAKERS 

3in. and 3)in. 19/6 
5in. 6hin. | Sin. | 10in. | 12in. 
16/6 17/6 | 25/— | 26/6 
WG4B 6hin. with trans 
WGSA and B 7 x 4in. Elliptical 
WG6A - | 10 = 6in. Elliptical 


PORTABLE GRAM AMPLIFIER 


Uses 3 latest miniature valves, U78, N78, DH77. 
Volume, bass and treble controls; extension L.S. 
socket and internal L.S. switch, indicator lamp. 
Mounted on wood baffle, overall size 14 x 4}in. 
with speaker centralised. All top quality new com- 
ponents. For A.C. mains, 200-250 v. Ideal for 
Rose's Sa ok players, input will match Monarch, 
C54 5 


LATEST BRENELL 
TAPE EQUIPMENT 
Deck. 3-speed, 3 motors, record 

and play back. 18 Gns. 

Amplifier Mk. Il. 5 watts ; 
use with 3 ohms speaker. Price, aa, with 3 new Osram valves, 7 x 4in. 
eye. 18) Gns. Goodmans elliptical speaker, metal speaker grille, 
Carrying Case, £4/18/-. mains lead, and knobs. £5) 'g/ 
Complete equipment with mike : 


end tape, in carrying case, ready 
for use. 51 Gns. 


for 
Magic 


Carr. 5/- =) 


MAGNIFICENT VALUE IN TV CABINETS 


$ THE DE LUXE. Complete with mask, 
4 glass, castors, shelf, bearers, ©.R.T. neck 
@ end protector, back, speaker, fret and baffle 
@ board. Finished in beautiful figured medium 
@ light or dark walnut veneer, with high polish. 
@ Suitable for most home constructor TV 
@ Receivers, including the ‘* Viewmaster,” 
@ * Practical Television,” “ Tele-King,” 
es naview,” * Wireless World,” etc 
p Supplied with cut-out for 14in., 16in. and 
$ i 7in. C.R, wibes at no extra cost An 
® allowance of 4/6 will be made if the mask 
@ is not required, 
@ Inside dim.: Depth 16}in., width 17}in., 
@ Height 23in. Overall height 32in Width 
° 18tin. Adaptor frames for fitting %in. or 
@ 10in. C.R. tubes available if required 
LASKY’S PRICE / / 
Carriage 12/6. £8 10 


MAINS TRANSFORMERS 
All 200-250 v. 50 c.p.s. primary, 
finest quality, fully guaranteed 
MBA/3. 350-0-350 vy. 80 mA, 
63 v.44, 5 v.24. Both file 
ments tapped at 4 volts 19/6. 
MBA/7. 250-0-250 v. 80 mA 
63 v.34, 5.24. Both fila 
ments tapped at 4 volts. 19/6, 
AT/3. Auto trans 0-10-120, 
200-230-240 v. 100 watts. 19/6, 
MT/340. Tapped input 200 
250 v. 300-0-300, 100 mA., § ¥ 
3 amp., 6.3 v. 1.5 amp 16/6. 
MT/341. Tapped input 250-0- 
250, 120 mA., 6.3 v. 5 ampes., 
fully shrouded. 27/6 


MAKERS’ SURPLUS TV 


. 
am 
Full details on request. . 


LARGE STOCK OF 
TRANSISTORS 


Lowest prices. Fully guaranteed. 
By Mullard, $.T.C., etc. 
SUB-MINIATURE TRANS- 


ISTOR TRANSFORM- 
ERS, 4 to | ratio. Each 4/6 


FILAMENT TRANSFORMERS 
All 200-250 v. 
finest quality, 
ose 1.5 amp 
v. 2 amp. . 7/6 
6.3 v. 1 amp. 46 
0-30 v. 2amp. tapped voltages 19/6 


RIISS RECEIVERS 


50 ¢.p.s 
fully 


primary, 
guaranteed. 
: 5/il 


BOW AVAILABLE ON EASY TERMS 
In original wood 
Brand New 
Secondhand, 
Ditto 


transit cases 
£1119 6 
Grade I £919 6 
Grade 2 £719 6 
Carr. 12/6 
Power Pack and Output 


Stage 
with 6}in. Speaker £s 5 @ 


SPECIAL OFFER OF 
TAPE DECK MOTORS 
Anti-clockwise, 
Collaro | 


2S/- | 


shaded pole 


B.T.H, 
296 


Garrard 


26/6 


Post extra 


REMPLOY INSTRUMENT 
SOLDERING IRONS. 200-250¥ 
Neon indicator light in / 

handle, 25 watt 19 3 
s-WATT mipeae Ae /DC AMPLIFIER 
PUSHPULL RY HIGH GALNS 


4 valy 


home record 
Supplied 


valves 


50/- 


hig i 
tape recorders 
maby Qlarme et eu 
f assembled with 


agrarm and details 


REDUC => TO 
arr 5/- 


THE ROTHESAY. Outstanding contem- 
porary design. Absolutely rigid construction 
throughout with the finest laminated woods, 
veneered in walnut, polished light, medium 
or dark shade. Fitted with gold anodised 
speaker grille. C.R.T. aperture frame is 
detachable, supplied to ee any size tube 
to order, NOTE SIZE 

Outside dim.: 34}in. ee ‘21 fin. wide, 214in 
deep. Inside dim.; 18]in. wide, 194¢in. deep 
Size of top , = ; 2Zifin. Thickness 4in, 


a £9/19 6 Carriage 15 


PRIC My 
WITH PULL-LENGTH DOORS ven- 
eered both sides, pelished to match the 
cabinet and mounted with full-length 
piano hinges. £14/9/6. H.P. Terms arianged 
for any of above Cabirets 


FAMOUS AMPLIFIERS 


BUILT ON T.C.Cc. 
PRINTED CIRCUITS 


A 


Il specified 


components 


used, 


with your choice of transformers 


ar 


ud chokes. 


Fully 


and ready for use. 


The MULLARD 510. 


transformers 


ac 


cording to 


from 15 GNS. 
OSRAM 912, 


1 
A 


he Book, 4/-, 


li component 


The Book, 


From 19 GNS. 
post free 

s available sepa- 
rately, also printed Circuits, 


assembled 


Price 


used 

3/6. . » 
COMPLETE KIT OF PARTS 
For building the MULLARD 
510 Amplifier can be supplied 
for from 12 GNS. Details on 
request. 


or indoor 
Co-azial Plugs, 


BAND Ill AERIALS. All types, outdoor 
also Diplexes, Crossover Boxes 
Socket and Cable 


COMPONENT BARGAINS 


WIDE ANGLE 38 mm 

Line E.HLT. 
core, 0-16 kV 

Scanning Colle, low imy 
frame 

Perrox-cube cored Beanning Cote 
and line Output Trane, 16-15 
kV, BYS1 winding line Trane 
incorporates whith and Nnoece 
evntrol Complete with circuit 
diagram the pair 

Frame Output Transformer 

Keanning ¢ 
frame 

Frame or line blocking om 

mer 

Pocus Magnete Perr: 

VM. Focus Mag 

Duomeg P » 

00 mia. Be 

Kile . 

combined 


STANDARD % 
LAne Outpat 
EMT 


Wane, 


ferros-cube 


line and 


“le low ty line and 


trane 


mm 
Trane ore 
Line Output Traneformers 


KWLT 


Verros-cnte 


ana 66 ’ 


ss = 


2eeae ec ee © 


Beanning colle Low imp ine and 

frase 
Ditto t 
Vraue 


trans! onmer 


lgrante 


or line blocking ceciilater 


2S 


Vrame output traneformer 


Oro~2t0 


H.P. TERMS AVAILABLE 
inems Write 
requirements 


SEND FOR OUR NEW BARGAIN 
LIST enclosing 3a. in stamps 


on certain stating 


TWO ADDRESSES FOR PERSONAL CALLERS 


OPEN ALL DAY SATURDAY 


EARLY CLOSING 


THURSDAY 


42 TOTTENHAM COURT 370 HARROW ROAD, 
ROAD, W.1. PADDINGTON, W.9. 


Nearest Station: Goodge Street, (Opposite Sadéienen Moantent 
MUSeum 2605 LAD 4075 and CUN 


onl ese. ALL MAIL ORDERS HARROW ROAD PLEASE 
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WorLD 
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There is always a fine selection of equipment at 


BENDIX COMMUNICATIONS 
RECEIVER tree RA-IODB 


A superb 8-valve 4-band receiver covering 150-400 kc/s, 
400-1,100 ke/s., 2-5 Mc/s and 5-10 Mc Valve line up 
6SK7 R/F., 6K8 F/C., two 6SK7 L.F. amplifiers, 6E7 
Second Det. A.V.C. and A.F. amplifier, 6C5, BFO, 6K6 
O.P., 6H6 Sig. limiter diode. 

Power supply 28 volts D.C. 2A. to internal motor generator. 
If desired this can casily be changed to a similar generator 
with either 6 or 12 volts input. Alternatively the generator 
may be removed and the space utilised for a converter. 
A circuit for A.C. mains conversion is avilable. 

As a BOAT, TRUCK, CARAVAN or CAR RECEIVER 
itis UNEQUALLED in value; converted to A.C. opera- 
tion for fixed station it equals receivers selling for 
over five times the price we ask. 


Full technical 
every receiver 


PRICE F5 . 10 ° O Packing and Carriage 10/- 


1.F. AMPLIFIER UNIT 


460 Ke with IT4. Brand } 


Screened in plug-in Box, Size 2 


ircult, 10 -¢a.,] 


details, servicing data and circuit are supplied with 


Price, with 


”) ABSORPTION WAVEMETER 


Easily converted to 2 
70 cm 


Case 


metres or 
In Copper-Plated metal 

Shin. * 4hin. 5hin. with 
dial calibrated 0-100 and 80 yv 
Neon tube Coverage approx 
190-210 Mc/s. New, each, 
post paid 6 6 


HEADPHONES 
Super 
17/6, plus 2/6 p.p 

A.P.Q.2 Radar Jamming Unit 


Containing 931A Photo Multiplier Cell complete with resistance net- 
work and lightproof box. Wide band amplifier 2.6AC7, 1. 6AG7, 2. 388A. 
This unit is similar to the A.P.Q.9 Jamming Unit shown in the October 
** Wireless World.” Brand new. £5, plus 10/- carr 


ensitive 4,000 chm Balanced Armature. Brand new and boxed. 


issue of 


EARPHONES 
Balanced Armature L/R. New and boxed (single units 
6d. p.p C.H.R. High Resistance. New and boxed 
3/6, a 6d. p.p 


3/6, plus 
single units) 


TYPE 81 MINIATURE TRANSMITTER STRIP 


CV.A415 r'T15), CV309 (QV04-7), 2-6AM6, 
Circuit supplied Free with unit. Price £4/10/- 


Complete with valves 
2-EL.91 and Crystal 
paid 


COMMAND TRANSMITTERS 
BC-458-A 5.3-7 Mc/s., BC-459-A 7-9.1 


Fully Valved—Less Dynamotors (Not New 


BENDIX 1.F. 


set of two and boxe 


BENDIX Potted Output Audio Transformer complete with 
integra! smoothing choke Ratings 44 watt 9,000 ohm Primary 600 
and 4,000 ohm Secondary Size 4x1} New and boxed, 4/6, 
p.p. 1/6 


post 


Mc/s Price £2 
Plus 3/- p.p 


each. 


Mc/s 
Min., S/-, p.p 


complete in 
1/6 


Transformers 1|.63 
Size 2 x 14 » 


cans, 
cw 


2in 


R.F. UNITS 


R.P.24. 
Valved 


20-30 Me/s. 
ie) 6 each. 
40-50 Mc/s. 


9 6 each. 


postage 2/- 


Switched Tuning 


R.F.25. 
Valved 


Switched Tuning 


Packing and each. 


2-3 mA MEASUREMENT METER 


2-3 mA 
44in. high, 
plus 2/- 


movements in metal case measuri 
thin. wide and Sin. deep. 7) 
p-P.- 


AN/APN.1 TRANSDUCER 


This Unit consists of Magnet, and Coil which 
is attached to an aluminium diaphragm sus- 
pended freely and perforated to prevent air 
Mounted on a 
which sits over the diaphragm is a form of 
2-gang capacitor which has a swing from 
10-50 pF 

The above unit is used as part of Wobbulator 
described on page 252 of the June “* Wireless 
World.” PRICE 7 6 p-p. 


damping. Ceramic cover 


AN/APN.1 RECEIVER UNIT 


A sub-chassis 34 x6} 2}in. houses a Receiver tuned to the trans- 
mitting frequency. rWO 9004 viaves. For use in 70 cm. 
Price, post paid, 12/6. 


Ontains 
band. 


aT rT 


THROAT MICROPHONES i 
Type TS30. U.S. Manufacture. 

Complete with elastic strap. Lead terminating at 2-pin plug PL.291, 

and socket JJ-048. New and boxed, 3/- each, post paid. 


R.C.A. SPEAKER for outside use 


20 watt 15 ohm with internal Multitapped transformer in strong 


metal case measuring 10in. dia. x Sin. deep. Brand new in original 


packing, £2/10/- plus 7/6 carr. 


WIND FINDING ATTACHMENTS 


Comprising two small counters. Two Desyn type follower motors 
ideal for antenna direction indicators). Size of motors i}in. long, 
lin. dia. Terminal block 6-way, toggle sw. Housed in metal outer 
case, fitted with plastic 360-degree dial. Price 8/6, post paid. 


BLOCK CONDENSERS 

8 mfd, 600 v. W., 5/6 each, post paid. 4 mfd. 400 v. W., 4/- each, 
post paid. 

AMER'CAN CLOCKWORK INTERVALOMETER 


Contacts make for 15 
Can be easily converted to give 
mounting 3in. x 3}in. Brand new, 


72-hour jewelled compensated movement. 
seconds, then open for 45 seconds. 
variable time delay. Panel 


12/6 each. P.P. 1/6. 


WAVEMETER TYPE W.1316 


155 to 280 Me/s. continuous, complete with Test Prod. 
New condition. £3/10/- plus 7/6 carr. 


Coverage 


Input 230 v. 50 cycles, 


All these fine offers are on display at te 
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PROOPS »%0s5.110.- The Walk-atound Shop 


MINIATURE I.F. STRIPS TYPE 62A INDICATORS 


Ideal for conversion to oscillo 
2. scopes, T.V. units, etc, Con 
. taining VCR.97, 12 VR.91 
(EF.50), 2 VR.54 (EB34), 
3 VR.92 (BA.50), 4 CV.118 
(SP.61). Slow-motion dial, 13 
Pots and scores of useful 
components. Size 8) x 11) * 
18in. In wooden packing case, 
£3, carriage 7/6. 


2 METRE RECEIVER Type R1392 
Air Tested 
15 Valve Superhet 
Frequency 95-150 Mc/s 
(2 to 3 metres) 
Valve line-up: Ist and 2nd R.F 
Amp. VR.136 (EF.54), Ist Local 
Oscillator VR.65 (SP.61), 2 Oscil- 
lator Multipliers VR.136 (EF.54) 
3 LF. Amp. VR.53 (EF.39). 
A.G.C, 6Q7. Output 6J5. Muting 
VR.92 (EA.50). Noise Limiter VR.92 (BA.50). B.P.O. 6J7. Mixer 
VR.136 (EF.54), De Mod. 6Q7. 
Slow motion tuning, normally erystal controlled, or tunable over 95- 
150 Mc/s. Power supply required: 240-250 volts at 80 mA, 6.3 volts 
at 4 amps. Size 19in. x 10in. « 10in. Standard Rack Mounting 
Complete with valves and circuit diagram, checked and 

£6/19/6 . ‘ , 


Air Tested. Packing and carriage 17/6, 10/- returnable on 
packing case. 


Size 10} x2}x3in. Fiequency 
9.72 Me/s. 2 EF.92s and 1 
EF.91 LF. amps. EB.91. DET 
AGC. EF.91 AGC. Amp. and 
EF.91 Limiter. Circuit sup- 
plied. 
Price 8 = less valves 

Post paid. 


MAINS POWER UNIT Type 234 


(For use with Receiver R1392) 
Double Smoothed 200-250 v, 
50 c. Input. 240 v. 100 mA. 6.3 
at 6 amps. with Volt Mete: reading 
input and output voltages. Size: 
19in 10in. x 6}in. Standard 


Rack Mounting. Price £4 10/ 
c ia 


a plus 7/6 carriage. 


TRANSMITTER Type 11131-L 


Frequency 100 to 156 Mc/s. Output 50 W. Crystal 
controlled, 200-240 v., 50 c.p.s. power supply. Housed 
in 6ft. standard on 19in. rack. In new condition com- 
plete with valves. 

Send for full details 


POWER UNIT Type 173 


24 volt D.C. input, 120 v., 
60 mA. output. Containing 
vibrator transformer, two 120 


RECEIVER UNIT Ex 1143A 


10.72 Mc/s. 1.P.s. Frequency 100-120 
volt selenium rectifiers, chokes Me/s., suitable for conversion to 
and condensers. Size 10}in. x 


6in. x 3in. Price 12 6 post paid 


2 metres and Wrotham 

Owing to a large purchase we can 
offer these units fully valved with 
circuit diagram at 25 - each plus 
3/- post/packing Valve line 
up: (4) EPS5O, (1) BL32,(2) EF, 


INSULATION TAPE 


Perfect condition. jin. wide, 25 yd. reels, foiled, in tins, 1/3 each, 


p.p. & | .. 1) BBC33, (1) BASO 
ee es ee ee ee ee ee ae a 


Make a miniature POCKET RADIO 


Incorporatin high “QQ” THE COMPLETE KIT OF PARTS 
J & . Q includes a Type OL10 Heaming Aid (with 
technique using the New Ferrite Crystal microphone) in perfect ware 
order with miniature earphone and moulde« 


rod. Made possible by si-nple ear insert attached; ferrite rod, germanium 


diode, components, circuit diagrarp and full 
| conversion of an ex-Govt. Hear- fistrucuon, 


in ing Aid. PRICE £2 6s. Od. Post paid. 
|| Technical Details. A Germanium (less batteries) 


| 
> |") Diode Detector circuit followed by ALL COMPONENTS SOLD 
z — an -_ SEPARATELY 
| the existing 3-valve Amplifier, giving Deaf Aid Unit with earpiece £115 


adequate amplification throughout Plastic Ear mould 


the medium wave band. Fonts Red . 
‘ 7 Conversion Components , 
This conversion can be carried out Batteries 1.5 v. L.T. (Type D.18 hy 
in approximately 30 minutes. 30 v. H.T. (Type B 119 ¢ 
NOTE: As the crystal microphone is not 


" } gn 
SEE and HEAR this Miniature used in the Pocket Radio, it can, if devired, 
S be used as a general microphone and it does 
POCKET RADIO demonstrated. not require a matching transforme: 


NOTE: Carriage prices quoted apply only to England and Wales, 


NOTE: Orders and Enquiries to Dept. “W". Shop hours 9a.m. to6pm—Thurs.: Fam wlom 
PROOPS OPEN ALL DAY SATURDAY Telephone: LANghim 0141 
BROS. LTD. 52 TOTTENHAM COURT ROAD, LONDON, w.! 
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H. FRANKS 


A.C. MAINS SOLENOIDS. 
4ib. per tin. pull. O.C. resistance 200 ohms 
Ditto Jib. pull D.C. resistance 300 ohms 
10/6 each. Discount given for large quantities 
FRACTIONAL MOTORS 1/100ch HP 
200/250 v. A.C./D.C. tin. double-ended spindle 
Length 32in, diam. 2fin, Unused. 30/- 
“ CARPENTER "’ POLARISED RELAYS in 
screening cans—type 4142 E/TF6, new. 18/6 
each 
“ HOOVER’ BLOWER MOTORS. 220/ 
250 v. A.C./D.C, 300 watts. ifin. diam. outlet 
Unused. €5/2/6 
SPERRY'S 1/70th-h.p 
MOTORS, constant 
overnor controlled, 
4 x 34 x Bin., spindie tin, diam 
“DRAYTON” TYPE 
UNITS, 230 volts A.C., 50 cycles, 25 watts 
Cont. rating, final speed 37 r.p.m. Unused 
45 each 
DOUBLE-WOUND STEP-DOWN 
TRANSFORMERS, «x-AM., Ref. 5P/284, 
input 200/250 volts, A.C., 50 cycles, output 
100/110 v. A.C. 750 watts, ficced in metal case, 
with carryin handle, size 6, x 74 x Thin, 
«7/ 
SED "’ MOTOR. OPERATED TAPE. 


Telephone 


200/250 v 


1S-VOLT AC. 
speed, 3,000 r.p.m 
continuous rating, size 
€1/12/6. 
R.aR. MOTOR 


58-60 New Oxford Street, 
London, W.C.| 


One min, from Tottenham Court Rd. Stn. 


PRESSURE PUMP UNITS. Operated by 24 
volt A.C./D.C. motor develops I0ib. pressure 
or vacuum. Complete with 10fc. length of pres- 
sure hose, cables and connectors, etc. Compact 
unit fitted in metal case, 6 x 4 x 4in. Made in 
U.S.A. Ideal for laboratory use, etc. New, in 
maker's cartons. £4 each 

“ VENNER’’ SYNCHRONOUS CLOCK 
MOTORS. 200/250 v. A.C. 3 watts. Final 
speed WU r.p.m. 16/6. 

METROVIC, SYNCLOCK AND SAN- 
GAMO WESTON HOUR RECORDING 
METERS, 200/250 volts A.C., 50 cycles, opera- 
ting voltage, 1/10 to 10,000 hrs., recording ideal 
for life test, etc., unused, €2/7/6 each, post paid. 
CHARGER UNITS, ctype 58, input 200/250 v. 
A.C. 50 cycles, output 20/24 v. D.C., 3 amps., 
smoothed, continuous tropical rating, ficted in 
metal case, 18 x 12 7in. €5/12/6, 
“TURMAN”’ ELECTRIC CO. USA. 
Sigma Panne high-speed relays, coil 1950 
ohms, Operates on 10/12 v ~ -* 5 mA. S.P.C.O 
heavy duty contacts. 12/6 e 
WESTINGHOUSE BR CTIFIER SETS. Style 
288 G.P.O. Input 200/250 volts A.C., 50 cycles, 
output 50 voles D.C., li amps. 70/-. 

S.T.C. METAL RE 1ER SETS, input 
200/250 volts A.C., 50 cycles, output 220 volts 


NEW SOUND-POWERED TELEPHONE 
HAND-SETS, G.P.O. pattern, will make 
efficient 2-way intercom., no batteries re- 
quired, 50/- per pair 
ZENITH HIGH-GRADE TOTALLY EN- 
CLOSED SLIDING RESISTANCES. 384 
ohms., 1.2 amps New in maker's cartons 
43 each. DITTO, 270 ohms, 0.8 amps. £2 each. 
REDUCTION GEAR-BOXES, made by 
Werle-Korff Gear Co., U.S.A., fitted in die-cast 
case, 3iin. diam., Itin. thick, base plate four 
hole fixing, input spindle in. diam., output 
tin. diam., reversible, ratio 296 to |, max. 
transmission capacity 1/30th h.p 20/- each. 
DITTO—Ratio 108 to |, input and output 
spindles +in. diam. 20/- each. Special quota- 
tion for quantit 
STEP-DOWN TRANSFORMERS, input 
180/230 v. A.C., 50 cycles, output 2 windings 
4.2,4.2v. \Oamps., ideal for soil heating, etc. 22/6. 
ELCO SYNCHRONOUS CLOCK MOVE- 
MENTS, 200/250 voits A.C., 50 cycles, with 
spindles for hours, minutes and seconds in Bake- 
~ dust cover, 3in. diam., 2in. deep with flex 
1 hole fixing, up to tin anel. 22/6 each. 
CLOCKWORK DRIVEN TIMERS, variabie, 
5 to 30 mins. Ficted 15 amp. A.C. contacts 
Totally enclosed, crackle finish, 17/6 each 
WESTERN ELECTRIC BLOWER MOT- 
RS. Ficted centrifugal fan, available 12 volts 
D.C, or 110 volts A.C./D.C. Suitable for car- 
heaters, projectors or miniature vacuum cleaners, 
etc. Size 44 x 34in. approx. Price 29/- each 
SPERRY’S CONSTANT-SPEED | /5-volt 


50 cycles motors, 2,400 r.p.m., 34in. diam., 6in. 
oe ae spindle, ifin, long. ‘No. LBI931. 27/6. 
PIRELLI, white flat }-core 1/.044 
CAbLn. in 100- yard coils, excellent quality, 
per 100-yard coil, 75/-, 
“ SIGNAL " WESTERN ELECTRIC TIME 
DELAY RELAYS, adjustable from 1/5 sec., 
governor controlled 24-vole D.C. coil, 
heavy-duty, two make 10-amp. contacts. 
WESTERN ELECTRIC MOTORS. 
h.p. cont, rating, 20/30 volts, A.C./D.C., series 
wound, 5,600 r.p.m., fan cooled, governor con- 
trolled, totally enclosed. 32/6. 


FULL MAILING PRICE LIST 6d. 


D. ra 14 amps., type 10D/1786, housed in metal 
cabinet, 2 13 = Ilin. €10/5/-. 

STAINLESS STEEL AERIAL WIRE, gauge 
7/,.015in., 1600ft. reels. Ideal for electrifying 
fences, etc. 37/6 per reel 

CONTROL UNITS, type R.A., Mk. | Ref 
BR./2975. Contains Carpenter type 5xA24 re- 
lay, 700 + 300 ohm coil, wo G.E 2 type M.1095 
relays, 670 ohm coil. 2 make 2 break contacts, 
resistors, condensers, etc. Fitted in sealed con- 
tainer, 4in, diam., 4in. high. Unused, 28/- each 
HENDRY RELAY UNITS, ficced Sangamo 
model $.7 synchronous clock units. /i25 
volts A.C., 50 cycles, 24 watts Final speed 
| r.p.m., micro switch, relay, etc. 32/6 each 


Type No. 5.2885 Ficted 230 
1/100 h.p. motor, coupled to gear box, 
with slipping clutch Final speed 25 r.p.m 
rox, New, 65/- each 
TEL LEPHONES TYPES TELE-F., a cable type 
field telephone in Bakelite moulded case with 
bell magneto ringing generator, operated from 
internal 3 to 44 vole battery (not supplied); 
suitable for 2-way communication up to a mile 
distance when used in prs., overall dimensions 
HK x 64 x Stin., €3/19/6 each 
Bin. DIAM. VENT-AXIA EXTRACTOR 
FANS. 24 v. D.C. or % v. A.C., fitted sup- 
ressor units. Ideal for caravans, yachts, etc 
nused, complete in transit case. €4/7/6 each 


MAINS 
RANSFORME 


Primaries. 200/250 v. Half Shrouded. 
250-0-250 v. 60 m/a.,6.3 v. 3 a.,5 ¥. 2a. (Midget) 
250-0-250 v. 80 m/a., 0-44.3 v. 440.045 v.28 
350-0-350 v. 80 m/a., 0-4-6.3 v.44.,0-4-5 v.28 

350-0-350 v. 100 m/a., L.T. as above 
350-0-350 v. 150 m/a.,6.3 v.3a.,5v 3n 


TRANSISTORS | 


Published by 


RCA LABORATORIES, 


PRINCETON, N.J., U.S.A. 


HSM63 
HS2 

HS3 

HS3X 
HS150 
Transistors | is a 676-page volume which describes 
research and development work of RCA pertaining 


to transistors and semi-conductor diodes. 


Fully Shrouded 
250-0-250 v. 60 m/a.,6.3 v.60 m/a.,5 v.24, (Midget) 
PSM66. 250-0-250 v. 40 m/a., 6.3 v. 3 a.,6.3 v. 2a. (Midget) 


FS43,. 425-0-425 v. 200 m/a.,6.3 v.4a.,C.T.,6.3¥.4a,,C.T 
Sv.ja 


F36. 250-0-250 v. 100 m/a 


FSISOX. 350-0-350 v 
c.T.,5v 3a 


FSM63 


It con- 
sists of 41 separate papers, 3! of which will not be 
The material is arranged in 


General, 


T.,Sv.30 
63 v.28 


6.3¥ f 
6a obtainable elsewhere. 
150 m/a., 6.3 v. 2a. C.T 


the following sections: Materials and Tech- 


FILAMENT TRANSFORMERS niques, Devices, Fluctuation Noise, Test and Measure-. 

230 v. F3X. 6.3 v, ac |. 5 amps 

200/250 v 

F6. 6.3 v.28 7/6 

0-6.3-12.6 v.38 16/6 
23/6 
26/6 


under £2 


Primary ment Equipment and Applications. 
Primaries 


6/tl 
Fi2 


F.3.6.3 v. at J amp 
FI2X. I2v. 1a. 7/9. 
P24 0-12-24 v.34 
F334. 0-4-9-15-24 v. 3a 
c.w.o Postage 


2/9 extra under £3 


PRICE 35/- (post paid). 


A copy of the Table of Contents will be sent free 


on request 
\/9 extra 


1/3 extra under 10 
Write to: 
RCA GREAT BRITAIN LIMITED, 
DEPARTMENT C, 
LINCOLN WAY, WINDMILL ROAD, 


SUNBURY-ON-THAMES, MIDDLESEX. 


Lists, et stamped addressed envelope please 


HW. ASHWORTH (Dept. W.W), 
676, Gt. Horton Road, Bradford 7, Yorks. 
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MAINS TRANSFORMERS COMMERCIAL TELEVISION = Crystal Diode, 1/6, post 
anor, HOGS». F. a | Seat CONVERTER Line O.P. Transformer in alwntntam 
_ - = : = : can mounted in rubber, 12/6 
a SUITABLE ANY T.V. ; and E.HLT, Travstormer, 14 Kv., 
Semi-shrouded drop-through 3a -0~ = " : ferrocart core omplete with 
50 ¥ mA., 6.3 ¥. 4 amp. 5 ¥ using lower side band : and width control, and corona 
. 226 ; NO ALTERATIONS TO SET shields 097 rectifier winding, 35/- 
r¢4 — v amt 14 ty gc Complete with built-in power supply, 230-25 y} using , A ~y a © -* 
‘ : . , mains. Case Shin. long, Shin. wide, 4) built-in line ith contro! 
Chassia mounting or drop = Incorporating @ain control and band switch on email ali-chassia Overall 
v <. 360-0-350, 250 
; . - 4) * fin, BVS1 rec. winding, 27/6 
* amp., 
32 6 + —_ ad £3 a 19 - 6 Pius Post & Packing 2/¢ lUustrated with cower removed md a te -~* ,&- 5 — : 
7 . former to match above 27/6 
Chassis mounted ar fully shrouded s 7 
40 mA snp., 5 ¥. 2 amp., 14/6 BAND Ili CONVERTER KIT ¥. & 
Line and E.H.T. Transformers, 


ferrocart core, BYSI, } 


rectifier. eleetrolytic, 2 valves 12AT7 
} ’ io seary componente [ux ‘ m , oe > Pr »hete conve on 
1/6 7 os on poner cA sing operation. Complete with converwion complete with sean cotls 
250 ¥ A 4a., twice 2 ¥ output transformer, and line and width 


‘ove control, 36. Pia? 


Anca Onn 0280 AC/DC MULTI-ME ay ye 
nA . ee, 2 = fr transformer fe 
. 19/6. ‘ ‘ » 100 mid. as ‘ 
Auto-trans. ty) -2. Comprising 7in. moving coll meter, scale calibrated in A.C./D.C 5 ripple 
volte, ohme and milliamps Voltage range A.C./D.0, 0-10 
0-100 and 6-500. Milliampe 0-10, 0-100; ohme 0-10,000 Valve Holders, mm 
‘ Front panel, range switch, wire wound pot (for ohme and loctal, Jd. « ’ 
Mains transformer, fully impregnated zero setting), two toggle ewitches, resistors and meter oaghory . — 4 oa 
140, 230, 240. See. 350-0-35 70 ot Be 
t2 0, 230, 24 c. 350-0-350 rectifier, Point-to-Point wiring diagram l/«, Free ai oak tf . 
th separate heater-trana- meukie ar 1A wit 
. an with complete kit 1/6 each 


Drop thro 0 0 mA. 6 ¥ ts hanne! tuner, mains transformer eta 


P.at 


Speaker, 6) \n 
Complete | see, grey j homed 2 
hammer finial 19/6 Pa Pi eld, 25i-. 
450-0-350 f 5 3 , held, 25/- 

Extension Speaker, 
500-0-500 . complete with Sin 


$00-0-800 COMPLETELY BUILT SIGNAL GENERATOR — 


ojin, MLR. Speaker. 1,000 ohm fad, Coverage 120 Ke/6 290 Kef COLLARO RC54 


‘ ) 1.75 speed avtomatio changer irrent 
Energised 6}in. Speaker, F ; -56 te J model Brand new 10 records 
I eld cou 175 ohm js., 2 a f ue mired Mtudl 0° piek-up 
aP. 2/6 ease 10in. « Opin. « 4pin. . A. maine, 200-250 9 


& A. 6 M.E. Speaker, with scale, 6jin. x Sjin P — ’ 
oo 4“ 10/6. r ; . £7-9-6 


trans 


4) ohma, aod rectifier AL 
250 ¥ Internal modulation of 


t s 
ra 


4 c.ps. to a depth of 40 


Volume Controls a spindles, 


A j’ . <>” 
less switch, 50K s00k, 1 meg., 2/6 Sry” sae geet” pase ’ Me ; ‘A Standard Wave Change Switches. 


R.F., output continuously vari / \ 4-pole, d-way, 1/9; 5-pole 
able 100 milli-volts. C.W. and Liif L\\\A} S-pole, 3 way, 1/9; O-pole 
Volume Controls. Long «pindie and mod. ewitch, variable AF | Miniature type ng epindle 
} 1 and 2 meg., 4/- each. output and moving coll output + way and 4-pole 
0 K, B/G each. jandl meg. meter Grey hammer finish pe@s © / 2-pole li-way 
lie, double pole ewitch, case and white panel. Accuracy 4 
~ FP. & P. 3d. each plus or minus 2% £4/19/6. 


pt. B& 10-110, 10- wo re =o lon Trape tor Mullard or Bnglieh 
pt, 104 ah exts ” 


4/6 extra Electric tubes, » post paid 
Twin Gang 0005 Tuning Condenser Btandard 4465 ‘ iret 
7/6 


5 With t ers, 7 4 *« if * Dbin., per pr. 7 


oA 12001. High Impedance Recording 
“xs T.R.F. KIT pos on aluminium spool, 12/6, post 
S-cang .0006, with feet, size “ax 


7/6 IN PLASTIC CABINET I, Miniature wire ends moulded. 100 pt 


T.V. Coils, moulded former, iron | SOF Oe GRE ee, Oot 
wound f ! 3 valve plus metal rectifier, A.C. matr | | if Combined 12ia sk and sseutcheon 
Medium and long waves i j im lightly tinted Perepe R 
brown Vaive line-up i edged in brow Vite 
| formers are i 2. Size 15)in. long by Or . abinet, 12/6. As above fori 
Wireless World ’ igh b fe 23/10/6. PF. @ P. 4 17/6 
. . : diagram, 1/6. Fre Frame Oscillator Blocking Trans., 4/6 
Used Meta) Rectifier, 2 vy. 160 mA 
| Rectifier, 250 v. 45 mA., All parte supplied separately Line Ose. Blocking Traus., 4/6. 
CHOKES 
Metal Rectifier, KM2 5 v. 100 mA 2-20 Hen., 150 mA., 15/-. PF Pr. a 


m SIGNAL & PATTERN —iictuninifiy if 


OUTPUT TRANSFORMERS 460 heury 


160 mA, 00 obvas., 8/6 P 

ws np, ENERATOR 

. Wide Angie P.M. Foous Units. Vernier 
ed-back windings, 
, 13/3 Multi- wl), state tube, 15/-. 
and 14,000, 5/6. Coverage 7.6 Mc/s-210 Mc/s - P.M. VFoous Unit for Mullard tubes 

6V6 matching, jn five bands, all on funda- 7 ¥ j with vernier adjustment. FP. 4 PF a 

1, 6/6. mentals, slow-motion tuning, —_ - 15/- 
audio output, 8 vertical and 
horizontal bars, logging scale 


GARRARD [igen tae? Se ae. 
curacy + | 
RC/110 A.C. mains 200-250 v x i MOTOR 


£6 19 ad 6 ; ; BY VAMOUS MANUFACTURER 
P.& P.5/6 

Or €3 deposit P.& P Si 6 and 
3 payments of 30 -. 


each P. & P. 34 


twir 


Trimmers 


Twin Gang .0006, with feet, size 3) x 
i 6/6 


Complete kit 


sree auromanc | RADIO AMD T.V. COMPONENTS (ACTON) LTD. | 22-22: 
Ric: sane eH 23 HIGH STREET, ACTON, LONDON, W.3 
u turnover crystal head, brand GOODS NOT DESPATCHED WHERE CUSTOMS DECLARATION IS APPLICABLE mate 200 450 ’ 


ve t t le AA rains 
price €14/10/-) Terms of Business: Cash with order. Where pest and pocking charge is not stated 


v. (iat 
please add |/6 up to 10/-,2'- up w C1, ond 2/6 up w £2. All enquiries $.A.E., lists = - Post 
£7-19-6 PaP. 36 5d. each £6 19 6 Paid 


Fully guaranteed 
Parte oobi ec parately 
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-——— MODERN ELECTRICS LID. 


164 Charing Cross Road, London, W.C.2. page Bong gn 


Cables: Modcharex, London. 
Export enquiries nvited Correspondence in French or English. Prompt attention to post orders. 


TAPE RECORDERS | GARRARD AUTO UNITS TEST EQUIPMENT MICROPHONES 
GRUNDIG TKS 4B gue. | ROWS 4 specs Se ACOs 
RC8B 4 speed ai7 18 Mic 22 (Crystal) 
GRUNDIG TKS 72 gns. PCI2ID 4 speed £13 13 Mic inserts for above 


GRUNDIG TK820 3D 98 gs. rRanscRiPTION UNITS otic 33-1 
Electronic Meter Mic 35-1 (Crystal) 
SIMON . 75 gns. | Connoisseur £26 II Wide Band Sig/Gen 


_ LUSTRAPHONE 
FERROGRAPH 2A'N 76 gns. Gerrard 30! a 6 a. Seen M/C High Imp 
FERROGRAPH 2AN H waa i DC. Minor LPVS9 Dynamic 

86 gns. SPEAKERS 10kV Multiplier for RESLO 
W.B8. STENTORIAN Model 8 VMC imp 
VORTEXION 2A... 80gns. “(tras “ Corrina Gon te 1 | elamtia 
BRENELL 3SPEED 48 gns.| Tel6 eran My SSP FILM INDUSTRIES 
ELIZABETHAN 66 gns. | 1F8!2 ADVANCE Ribbon 


Ati H.1. (Sig. Gen.) MICROPHONE STANDS 
HF1O012 Universal coil > (Sig Gen } adie Eiabesiaias 1 
tock GOODMANS i Table Stand él 
1,200ft, 600ft. | Axiom 150 Mk, Il LEAK AMPLIFIERS 
FERROGRAPH akies Oe e ri. 10 eeonsioe 
GRUNDIG BASF aaiieats COSSOR Point 1, TL.12 
SCOTCH BOY Oscilloscope 1035 ...£120 Point 2, TL.25 
EMI 77 | WHARTERALS c ope 1052 |. £104 RCA 


WISCS iota: Catibrens 

EMI 68 ée : Vole: Calibrator 1433 £18 QUAD, Mk. |! 
pen per 12CS/Al MULLARD 
eavanar W12/CS TAYLOR E.A.R. 4 watt 
PURETONE | Golden 10 CSB All new Taylor Test Gear TRIX 4 watt 
SCOTCH BOY, EMI, BASF, LONG | UPEr BCS/AL etoet, ALL GARRARD, CON 
, . 2uper 
PLAY TAPES Srenee tle PICKUPS AND PLAYERS 8 ee grt - 
Bronze Bin ACOS, DECCA, COLLARO ¢ ' | . 

TAPE DECKS W.B. Crossover Unit CONNOISSEUR, LEAK, FER Seva tar On oe 
WEARITE £43500| W.B. Tweeter Unit RANTI, BJ GARRARD 7 


COLLARO Transcriptor 42000 Kelly Ribbon Tweeter £12 PHILIPS NOW AVAILABLE. 


o co oo coooo 


Recording Tapes from 


eccoo oooo 


CABINETS FABRICATED) | “° “ant te bey: 


ToA R ; BC 312 
Instrument cases for Research, BC 348 


Laboratories, Universities, 


AND 


BC6I0 at £200 each 
factured to your specification 
— ALTHAM RADIO CO., 


FORESIGHT Jersey House, Jersey St., Manchester, 4. 
Telephone: Central 7834/5/6 
PRODUCTION LTD. 


Largest stocks in Europe of Government surplus material. 


Schools, etc. 


Electronic equipment manu- 


BEACON HK LU TON ST., BIRMINGHAM, 19. Central 2016/7 


TELEVISION AERIAL COMPONENTS 
DESIGNED FOR CONSTRUCTING BAND | & BAND III T.V. AERIALS 
ELEMENT DIMENSIONS SUPPLIED FOR ALL CHANNELS 


Selecting at random from our new multi-page catalogue : 
* Band Ill Folded Dipoles (As illustrated) %* Mast Coupling units for 2” Masts 
# Reflector and director rod holders %* Insulators, both Rubber and Plastic 
(As illustrated) 
% Masthead Fittings for 2”, I", 14" * Alloy Tubing for Elements, Cross- 
and 2” Masts boom and Masting 


Send I/- P.O. for the revised, fully illustrated catalogue to 


FRINGEVISION LTD., Marlborough, Wilts. Phone 6578 
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WIRELESS WORLD 


SAMSON'S SURPLUS STORES 


LONDON’S GREATEST DEALERS IN RADIO 


AND ELECTRONIC EQUIPMENT 


HEAVY DUTY L.T. TRANSFORMERS. | 
Pri. 230 v. Sec. tapped Ii v., 11.5 v., 12 v., 12.6 v. 
70 amps. tropically rated. £6/10/-, carr. 7/6. 
Pri, 230 v. Sec. tapped 4 v., 7 v., 11 v. 150 amps. 
£7/10/-, carr. 7/6. Pri. 250 v. Sec. 130 v. 18 
amps. £6/10/-, carr. 10/-. Pri. 230 v. Sec. 4 v. 
20 amps. 35/-, carr. 4/-. Pri. 200-250 v 

12 v. 45 amps. €3/15/-, carr. 5/-. . 200- 

Sec. tapped 10-12 v. 16 amps. 35/-, carr. 

The above transformers are either AM or 
Admiralty rated and supplied new and guaranteed. 


BRAND NEW A.M. BLOCK CAPACITORS. 
By famous makers. 10 mfd. 500 v. wkg. at 60 
sub chassis mounting. 6/-, 8 mfd. 1,500 v. 

at 60 deg. C. 7/6. 8 mid. 600 v. wkg. at 

Jeg. C. 6/6. 4 mid. BOO v. wkg. at 160 deg 


F. 5/6. 4 mid. 400 v. wkg. at 160 deg. F. 3/9. 
2.25 mfd. 2,000 v. wkg. at 160 deg. F. 6/6. 2 mid. 
2,500 v. wkg. at 60 deg. C. 7/6. 0.5 mid. 2,000v. 
at 140 deg. F. 3/9. American | mid. 750 v. 
2/6. 2,000 plus 2,000 mid. 12 v. wkg. 6/6. 


Postage on all condensers 1/6. 


wkeg 


wkg 


HEAVY DUTY SLIDING RESISTORS. 
hm 25 amp. geared control 17/6, carr. 
12 amp. slider control. 12/6, carr. 
n 4 amp. slider control. 17/6, carr. 2/6 
5 ohm 8 amp. fixed with adjustavie clip. 17/6. 
3/6. 3 ohm 16 amp. slider control. 22/6, 
4 ohm 20 amp. double-barrel slider 
, carr. 3/6. 60 ohm 1.5 amp. geared control. 
, carr. 2,6. Obmitce pot type | ohm 3 amp. 
» postage 1/6 Many other types available. 
Let us know your requirements. AMERICAN 
GENERAL ELECTRIC I2in. FIELD RHEO- 
STATS. 38 ohm 5.6 amp. res. out. 2.1 amp. res. 
i 45/-, carr. 5 


EDDYSTONE SILVERPLATED PLUG-IN 
COILS. Five pin, 26 turns on ceramic formers, 
2Zhin. dia. Brand new in maker's cartons. 8/6, 
postage 1/6. Ceramic bases for above, 2/-. 


HEAVY DUTY 40 AMP. CONTACTORS. 
A.C. 220-240 v. 2 pole. Supplied brand new in 
maker's cartons, 32/6, carr. 3/-. 


BANKS OF 4 RESISTANCE MATS. 690 
ohm, 150 ohm and 2 of 80 ohm, size of each 
mat 8 x 64in New and boxed. 10/6 per set. 
P.P. 1/6. Separate mats 690 ohm or 80 ohm. 2/6 
each, P.P. 6d 


ISENTHAL MERCURY CONTACTORS. 
A.C. 200-240 v. 2 pole 6 amp., contacts com- 
pletely enclosed, fitted spirit level, overall size 
7x 44x Biin § 35/-, carr. 2/6. 


AMERICAN LF CHOKES. 13 henrys 160 m/a. 
160 ohms. 10/6, carr. 2/-. AM LF chokes 10 
henrys 65 m/a. 175 ohms, tropicalized. 5/6, postage 
1/6. 10 henrys 45 m/a. 350 ohms, tropicalized. 
3/6, postage 1/6 


WESTINGHOUSE HEAVY DUTY CHAR. 
GERS. A.C. input 200-250 v. D.C., output 144 v. 
6 amps. Built in metal cabinets, size 2fc. x Ife. 
10in. x Ife. Bin. With ammeter. Fine and coarse 
switch. Variable control fuses and mains switch. 
£17/10/-, plus carr. 


W.D. POCKET MAGNETIC MARCHING 
COMPASSES. Brand new 17/6, postage |/-. 


NUTS, BOLTS, WASHERS. Special bar- 
gain offer. 5/-. Cartons of mixed 2, 4 and 6 B.A. 
nuts, bolts and washers. Postage |/- 


ALL MAIL ORDERS TO OUR 
EDGWARE ROAD BRANCH 
PLEASE. THIS IS OPEN ALL 
DAY SATURDAY. HOURS 
94. %I THURSDAY 


HOOVER MINIATURE GEARED FLASHER 
MOTORS TYPE E 9R.P.M. at 24 v. D.C. 4 
R.P.M. at 12 v. D.C. 


Overall size of motor and gearbox 44 «x 2} x 2in. 
Will operate on slightly higher voltage A.C. 
Mounted on metal box size 54 x 44 x 2din. which 
contains suppressor unit SUPPLIED BRAND 
NEW IN MAKER'S CARTONS. 32/6, carr. 2/-. 


EXCLUSIVE PURCHASE!! 


S.T.C. RECTIFIER SUPPLY UNIT 
No. 11 TYPE ZB 10235 


Specification: A.C, in- 
put 100-260 voles. 45- 
6Sacycies. D.C. output 
24 voles Il amps. and 
130 volts 600 mi/a 
very conservative! 
rated. L.T, and H.T. 
completely smoothed. 
Alicircuits fused. Mains 
on/off switch. Built in 
grey metal cabinet as 
illustrated Height 
5Sft. Oin., width Ife. 7hin. 
depth If. Idin. Weight 
200 Ib 


These units were orig- 
inally designed to su 

ply LT. ane #H, 

power in conjunction 
with day Power No. 3 
to $.0.5./T. 3 channel 
telephone system, but 
are ideal heavy duty 
L.T. and H.T. supply 
units for the electronic 
industry, research iab- 
oratories, scholls, etc., 
etc Complete with 
Instruction Book and 
circuit. Supplied brand 
new at a fraction of 
the maker's price. 


£17.10.0 


ex-warehouse 


W further technical 
details are required instruction Book will be 
forwarded against a deposit of One Pound 
Export enquiries are welcomed We have « 
a limited number of these units ready packed in 
original transit cases at a smal! extra charge. 


169/171 EDGWARE ROAD, LONDON, W.2. 


TEL. : PAD 785i 
AND 


125 TOTTENHAM COURT ROAD, W.1. 


TEL. : EUS 4962 


| WILLARD AIRCRAFT 
|; 11 AH 


AMERICAN MINIATURE GEARED 
MOTORS. 


12-24 voles 


Overall length of motor 7jin. Brand new. 39/6. 
P.P. 2j- 


CARBON RESISTORS. {-2 wate. 10/- 
100. Large selection of values. Postage |/ 
HIGH GRADE SLEEVING. |} mil 
Mixed bundle. 2/6, postage |/ 


INSTRUMENTS, ADMIRALTY INTEGRA- 
TORS, TYPE A S91. incorporating very fine 
Galvo movement, coil 40 ohms. Centre zero to 
F.S.D. | microamp. Small mirror one metre 
radius. A very useful laboratory instrument 
65/-, carr. 2/6. METRO-VICKERS MASTER 
VOLTMETERS, 0-20 volts A.C. 50 cy. Ml. 
6in. mirrored scale, 25/-, P.P. 1/6. 


RECORD BOND TESTER. 0.! ohm, new and 
guaranteed. 17/6, carr. 3/ 


TELEPHONE 


| mile drums, 


per 


5 mil 


CABLE TYPE 
7/10/-, carr. 10 Commando 
assault telephone cable P.V¢ 1,000-yard 
drums. tdeal telephone cable and very useful 
for the home and garden 10/6 per drum, P, 
and P. 3/-. 


be TWIN 


BATTERIES. 24 v 
Site 8 x 74 x Thin. NEW in MAKER'S 
CARTONS. 49/6, carr. 7/6. EXIDE. 10 volc, 
SAH. GLASS ACCUMULATORS. Size 
7 x 24 x Sin. Suitable for H.T. unit construc- 
tion and models, etc. New in maker's cartons, 

MINIATURE. 36 v. 0.2 amp 

TORS made by Willard Co 
Size 34 «x 19 = din., weight 54 oz. New and un- 
charged 3/6, P.P. 6d. 


ALKALINE BATTERIES. Crates of five cells 
giving 6 v. at 53 A.H. Size of wood crate 15 x 
Shin. x Iihin. €S/19/6, plus carr. 7/6. Single cells 
2.44 1820 A.H. Size 44 «6x Jdin, 15/-, carr. 2/-. 


36FT. AERIAL MASTS. F.A.F. Type 50 Com- 
plete kit consists of a tubular stee! section, 
length 4fc. Dia. Zin. Set of pickets. Top plese, 
Base plate. Guys and all fittings Supplied new 
in canvas carrying bags. Ideal for T.V. aerial masts, 
67/10)-y carr. 7/6. Extra sections 15/- each, carr. 
/-. 


CONSTANT VOLTAGE TRANSFORMERS 
BY SOLA, U.S.A. Pri. 90-125 v. or 190-250 v., 
Sec. 115 v. ac 2 KVA. Pri. and Sec. are completely 
isolated for 50 or 60 cycle operation. Approx. 
weight 200 ib. £16/10/- each, €35 per pair. Limited 
supply. Carr. according to distance 


STC EQUIPMENT WIRE. 7/012 stranded 
copper, plastic covered Red, blue, green or 
orange. Brand new. 20-yard drums 12/6, 
postage 2/- 


NEVLIN 3,000 WATT AUTO TRANS. 
FORMERS. input 200-250 Output 110 ¥v 
Completely enclosed in grey metal case. With 
input voltage selector switch and fuses. Supplied 
brand new at « fraction of maker's price. €9/15/-, 
plus carr 


PERSONAL SHOPPERS 
WELCOME. 
ORDERS ACCEPTED M/A 
FROM COLLEGES, SCHOOLS 
LABORATORIES, ETC. 


WireELess Worip NOVEMBER, 1956 


A special dual-cone design 
distinguishes Philips high fidel- 
ity speakers, resulting in energy 
transmissions that are almost 
independent of frequency. 
This ensures that, in an ordin- 
. ary room, sound pressure 
for ] regular within an angle of 90 degrees 
does not vary by more than 
six decibels; while the excellent spatial distribution 
of acoustic energy — even at the highest frequencies 
smooth response curve is obtained by Philips choice of coupling factor 


detween high-range and low-range cones. 


The small cone acts as a high note radiator for 


frequencies above 10,000 cycles and also as a diffuser 
AY nee ad PH H LI DS for frequencies below 10,000 cycles from the large 
cone. The large cone itself acts as a low note 
radiator below 10,000 cycles, and as a 
reflector for the high notes above this 
frequency. The distribution of sound over 
- the entire frequency range is thus much 
wider than on a normal loudspeaker. 
These loudspeakers have a very smooth 
response curve combined with a low resonance 
frequency. 


louds eaker } The Philips dual-cone loudspeaker comes 
in two sizes: 8° and 12", price 64 gns. (tax 


paid) and 10 gns. respectively. There is 
(Made in Holland) (4 also a single-cone loudspeaker, available 
; ‘ in the same two sizes: price £6.2s.6d. (tax 

paid) and £10.0s.0d. respectively. 


B Any of these speakers may be used on their own or with 
* another suitable loudspeaker using a crossover unit. 


For full details write to 


PHILIPS ELECTRICAL LTD 


Century House « Shaftesbury Avenue - London - W.0.2. 


oT BUILD A RADIO FOR 37’6 or 47/6! 


BRITISH NATIONAL _ Build this 
RADIO SCHOOL * POCKET 


ESTD. 1940 
RADIO 
NOW IN OUR SIXTEENTH YEAR 


AND STILL 


NO B.N.R.S. STUDENT wan = SE 47/6 


triode radio 


HAS EVER FAILED | ‘=m | EE ee 


to pass his examination(s) after co. pleting 


Our appropriate study course 


preset 


ET RADIO 


If winter comes— EVERY. MINGLE PART TESTED | Musee one only | Bver-eady 


! De : ATCH our simple, _ Ay = i - 4 7 ona ome ay 
Can spring (and examination Fie ast hana vomaviabiesenrcivity_ | faa Malton “wale eimai 
ae pa arene — ay ; ty - oda, of Boston rite mi 
time) be far behind? sium waves 200 10 880 Metres, I fom ‘yout can, i tT arene 
, 7 , : bie mores tae “ Regionals,” “AFN.” and lots of 
Now is the time to start strane plastic case with panei, cover and | G's ‘wasdy every penny ofthe tee 


statior { rine . it is worth every penny of the price.” 


- “ Building cost al) parts —everything do 
: i WITH own DE- very’ ing Gown 
preparation ! TACHABLE E ROD ‘int hg 8 to ad nut and belt, 47/6. 
. ak ake Wh ree * Easy-to-Follow " 
ptior Rethens »pe oe., 2/- nerve nal extra stage 


A.M.Brit..R.E. and CITY and GUILDS Radio and lally” ‘chonen high-eficteney coll, | Zu® gtPeaker and button bese vaive 


« time | hour. Total inside cate—coste only 38/6. 


Average | 
Telecommunicati Building Cost-—ineluding Case, Doub Fost tree.). Note: We stock complete 
unications Exams., etc., etc. Triods valves, ete. in’ tact, everthin, | "Sng® Of componente and vaives 


down to the last ant and bolt--ONLY ORDERS DESPATCHED BY RETURN 


37/6 with plans ‘outage, ¢ 
PRINCIPAL ak eee eta s old ecparate!y tz, SEND TODAY! 
BRITISH NATIONAL RADIO SCHOOL ertain to be heavy—so SEND TODAY ALL PARTS AVAILAGLE SEPARATELY 
21, CANYNGE ROAD, CLIFTON, BRISTOL. 8 CONCORD ELECTRONICS (Dept. W.W.I1) 
Te $7 J475 
BR 4755 69, Preston Street, BRIGHTON, | 


NOVEMBER, 1956 


\\ yy FOR VALVES. 


GUARANTEED 
ALPRA ALL TESTED 


YN BEFORE 


DESPATCH 


B1148 2/- 
FW 4/500 10/- 


PEN220A 4/- 
POCA = 0/- 
PCFS0 9/- 
POrs2 12/6 
PCLA3 12/6 
PLAl 12/6 
PLAS 10/- 
PLAS 12/- 
PP225 5/- 
PxX25 13/6 
Pryso 10/- 
PY! 10/- 
PyYsa B/- 
kid 13/6 
SP220 i 
ule 

Uz 

Uw 

U404 

UAF42 
UB4l 
UBC4I 
UBC 
UF4l 
ULAl 
Uva 

VRa2i a/- 
VRSAEFI9) 


6/ 
VR54(EB34) 
VRS5(EBC: 
7/6 
VESOQEF36) 


le 
5 / , re 
50LAOT VESTED 
AC6/PEN 8/- 
ATP4 VR65(8P61) 
DH73M 3/- 
EA BCSO VR6SA(SP41) 
KRAP42 3/- 
VROK( P61) 


VROL(EPSO) 
4/- 
VR01 Sylvania 
f= 

VR9% BAS) 
” 
VR105/30 6/6 
VRiI6 Jo 
VR196 - 
VK1S7 5/6 
VR150/20 §/- 


vuse 
(MU 12/14) 8/9 
VU64U 12) 9/- 


Packing and Postage — 64. per valve. 
SAME DAY SERVICE. 


RADIO SUPPLY co, 


—tH vw 4¢—w 4t— 1] 


I~ 
\ 


Wiretess Worip 139 


Full instructions 
Circuit diagram 


ponents may be purchased separately. 


ALPHA 3 VALVE TARP. KIT] suitoncns sone oe ce wou 
£5.10.0 . «+ With full instructions, ete., 18/8 


@ach. Carriage pati 
*% Easy to Build. 
*% Valves 637, 6K7, 6V6GT plus 
metal rectifier. 
* Walnut cabinet. OUR NEW 1056-657 4 PAGE 
point to point wiring diagram ILLUSTRATED CATALOGUE ] 
and full shopping list U/-, Alt com WOW AVAILABLE. Sead 1/- & 
stamps for copy 


ARE YOU BUILDING 
THIS POPULAR KIT? 


Modern Portable. A.C./D.C. Matos 
Battery Keceiver Four valves 
DK96, DLO, et 2 waveband 
superhet. In an attractive Lizard 
(Grey case, size Apis ' x 
4jin. Full kit of parts down t& 
last nut and bolt 


£9 .9.0 


Or if you prefer you can build the 
battery version firet fo 

and add the mains comp 
later. Post extra on 


Full circuit dia 


OUTPUT TRANSFOR 

Multi Ratlo Type 

Midget for 384 Output 

Standard, 6,000 ohma, each 
Standard, 10,000 ohme., eax 
CHARGER RECTIFIERS 

Wave 

12 volt 1 amp., each 

12 volt 2 amp., each 

12 volt 3 amp. each 

Aerialite Band III Aerials, 5 elon 
702 « U. An array with aniverss 
lin.-2in. masthead bracket, suitatt« 
channels 4, 9 and 10 Price 4]/- 
carriage 4/6 

Aerialite Coaxial outiet boxes at 
4/6 each 

Aerialite Coaxial! plugs and sockets at 
L/1] each part. 


TRANSMITTERS 
TLIS4N, 25/- each 
T1154H, 87/- each. 


Y1164 ‘mn rough condition 
each. 


Carriage and postage on above 
12/6 

Meters 0-100 m/a., pane! mounting 
7/6 each 


Meters 0-5.amp. R.F pane! mounting 


6 | 7/6 each 


CRT ISOLATION TRANSFORMERS 
NROA 2v., NROB4¥, NROC OA 
NKR2D 10.8 ¥., NROE 144 ¥ 4 
10/6 each, all for use on rece! 
with own transformer 

NRI4 Input 2907840 ¥ 
2-2)5-2)-21-5 volts at 

17/6 each 

NKI2 Input 220/240 ¥ 

yutput 0-2-4-6.3-7.4-10-15 volte 26 
and 60% BOOST, Q1/- each 

N R15 Input 220/240 v., output 6.5 » 
with 26% aod 50% BOOST. Price 
17/6 each 


r epeas i Terms: Cash with order or 
t wy" i - F oe 


5/6 VINCES CHAMBERS add Wie; 40). add 2; 48 add} uniens 
VICTORIA SQUARE vy f — 4 ok postage 64 


LEEDS 


PUBLICATIONS 
No. 124 -Bernard's Radio Manual “AT A GLANCE vm thee wala 
® More than 4,000 Valves listed ® All Equivalents ob 
me line ® Army, Alr Foree, Navy types ® Complete 
cv to Commereta! Listing 
No _ P.M. TUNER CONSTRUCTION by W. J. May 
a ay t pune Point to Point Wiring ® Super High Fidelity 
2 Pages ® All Components for this Cireult aval 


Be, 138. ‘now TO MAKE AERIALS FOR TV (Band I and 3) and 
V.ELF. (Band 2) 
lata for ali Channels. Ten different designe for local and fringe 


No. ‘135 ALL pod BATTERY PORTABLE CONSTRUCTION 
® Simple and ap to bulld ® Point to potat wiring ® Dual 
Perrite aerial for * ‘igh eeneltivity 

No. 100 -A COMPREHENSIVE VALVE GUIDE, Book No. | 

No. 121-—A bp mae may te VALVE GUIDE, Book No, 2 
Chara teriatics and Base Connections) 

No. 103 RADIOPOLDER - 

The Master Colour Code Ir for Radio and Television 

No. 114 RADIOFOLDER . , 

An inexpensive Tape RKeoorter 
Please include 44. postage per copy 


LOUD SPEAKERS 


All PM Types less Transiormers 


Lectrona, Celestion 
o~“imans, Kola, K 
Types by Goodmans, Piessey 
iin. Types by BR. & A., Celestion, et 
Opin. Water Speaker by Truvox, suitable for Car 
Radio, ete 
12in. Pleasey Lightweight 
Elliptical Speakers, Goodmans, 4in 


CONDENSERS CHOKES 
I 20H, 40 ohms, 0 M/A Clamp 
eonet: notlon book 6/- 
25 FD 26 10H, 20 chime, 00 “Y A. Clamp 
DUBILIER 100 MFD 12 ¥ o/s 
R 50 MPD 50 ¥ 
FD 60 ¥ 
} 500 MPD 25 ¥ 
2500 MPD i2 ¥. 
250 MPD 2 ¥ 
12 MPD 60 ¥ 
160 MFD 12 * 
1 260-250 MPD 6 ¥ 
DUBILIERK 50-12 MFD 12 


w A. Clamp 
construction, « 
10H, 900 ohms, 40 7 A. Midget 
Clamp construction, each 


TRANSFORMERS FOR BATTERY 
CHARGERS 


Input tapped 6-12 v. 1 

each 13/0 
Input tapped 6-12 ¥. 8 

VOLUME CONTROLS amp., each 18/- 
Type with Single Pole | HEATER AUTO TRANSFORMERS 
5K ohms; 10K ohme hen Designed +t adapt common lowe 
50K ohms; 100K ohms tension voltages 4 v., 5 ¥., 64 at 
$ meg.; 1 meg.; 2 meg. All 8/6 en. * 5 amps, centre tapped and Mo ter 


DUAL VOLUME CONTROL chaagratis. Bech TO 

With Double Pole Switch 600K ohme TRANSFORMERS MTO 

and 600K ohms. Price 6/9 each. Small maine transformer euitable 
o « sverter ote 

TYANA SOLDERING IRON | 60 ©. Seccndary 986 © 

Light weight w-watt iron, with ,_ bom Pric /@ enc 

easily replaceable elemente and bit postage 1/6 amp Files Seem, 


200/250 v. price 16/9 each. 
yee tee Baccus 
by 4 , wre PICK-UP Type 14A86, 13 
CARTRIDG | 
Acos Type HOP37-26 Long-piaying — | uaaven TRAsevoaaians Alla 


Input 


SSS" SSSS “SBSS 


“ fandard with dg AR P . 
atest radiograme). Price 18/6 each 2 volt 5 amp., each 


2 volt 3.0 amp. 
PURETONE TAPE 
1.200%. Heels, Plastic Spool, 17/6 
each 
6.4 volt 5 amp 
VIBRATOR UNIT | 44 vot} 
12 volt Vilwate ’ } wy 6.5 ven 0 amg 
unplete with vibrator Live 


a 
@2222325 


MAINS TRANSFORMERS 


y Mounting Type 
yidarios: 260-0-240 ¥. 0 m/a 6/6 4 9 
Both tapped at4v. Mach 


2-20) 20 +. Beoondaries: 3504-460 v. mm Of Av. 4 acy 
vy tamp. Both tappedativ. Hach 
mtg 
Primary: 200-220-240 ©. Beeondary 1H +. 2ampe Tape at 
Ov. lov. 169. Av. We, 24¢. Bach 
Piease add 2/- per Wanstormer port and packing 


follows: 


Full terms of business as in our catalogue 


| MAIL ORDER ONLY 


WIRELESS 


LATEST ADVANCEMENTS 
in HIGH FIDELITY 


Now being 
DEMONSTRATED 


These include 

COLLARO TAPE TRANSCRIPTOR 

ELON Complete Hi-Fi Tape Recorder 

GARRARD 3018 Transcription Motor 

LEAK Dynamic Pick-up with Diamond L.P. Head 
CHAPMANS AM/FM Radio Tuner FM.8 

LEAK “* Trough Line *’ FM Tuner inc p.p 
GOODMANS TREBAX AND MIDAX Speakers, from 
KELLY Ribbon Speaker Unit 

WHARFEDALE SFB/3 3 way speaker 

ROGERS Senior Pre Amplifier 

QUAD Mk. Il Amplifier and Preamp 

G.E.C 


S 


"* Pressence “* Unit 19 


AUDIO FURNITURE Send S.A.E. for latest list, models to 


house all Bricish makes of equipment 


Visit our Hi-Fi Bargain Basement. Slightly used and secondhand 
peaker from 30 Tuners from €2, 
Amplifiers £5 upwards. Console Cabinets from €6/10/-, 


HOLLEY’S RADIO 


315, CAMBERWELL ROAD, S.E.5 
RODney 4988 


Part Exchange Open all day Sat 
Demonstrations Sunday morning by appointment 


Telephone 


Terms Arranged 


1.C.S. training supplies the spark you need 
to further your career. The Courses I.C.S. 
offer are practical and up to date, they 
recognise the present emphasis on Frequency 
Modulation, and they can help you attain 
one of the many well-paid posts that exist 
today in the radio world, Prepare yourself 
now, at home and in your own time, with the 
expert help of I.C.S. tutors, 

The cost of an I.C.S. Course is moderate and 
includes all books. 


Among the 1.C.S. Courses available are: 
FREQUENCY MODULATION 
ENGINEERING 
T/V ENGINEERING 
RADIO SERVICING 
RADIO ENGINEERING 
RADAR ENGINEERING 


Basic Electronics a 
Electronic Engineering. 


Industrial Electronics 


omplete the coupon bel nd post it to us today for further details of the 


Dept. 223 B, 1.C.S.,71 Kingsway,W.C.2 


hich interest 


Piease send FREE book Age 


(Block letters please 


Address 


| 
| 
| 
| 
! 
{ 


| 
J 
Nome | 
| 
I 


11.56 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


| CINEMA wigs Sail) oe 


WorLD 


BATES 
SURPLUS STORE 


M/C SPEAKERS, Bin., 32. By Plessey. ‘Unusually wide frequency 
response. Mounted in smart metal case. Brand new in original cartons, 
with switch and wire, 27/6. Post 2/6 


VIDEO AMPLIFIER UNITS. AL60, B-wate output valve on chassis 
with res. condensers, 4-pin miniature plug and socket, cables, VR78 Diode, 
etc. Only 7/6 each. Post 2/-. 


RCA AMPLIFIERS. 8 vaives. Par Push-pull 616s output to 49, 15M 
6002, 25002, £12/10/-. Post paid. 


AVOMETER CASES. Avominor, 5/-; 40 and 7, 7/6. Post I/-. 


TELEPHONE HANDSETS, with switch and wall holder 
10/- each. Post 1/6, 2/- on pair. 


WAVEMETERS. 5 vaives. Built-in power pack, 6X5, trans., 230 v, 
50 <.p.s., with calibration charts, 47/6. Post 9/-. 


RECORD PLAYERS. 78 r.p.m., 
case, 230 v., 50 c.p.s., £4/10/-. 


BENDIX TAi2 TRANSMITTERS. 4 
160, 80, 40 meters, 4 superb VFOs. 
Post 7/6 


DISTRESS BAND BATTERY RECEIVERS. /|545. 


AIR POSITION INDICATORS. 
counters, etc., 19/6, Post 5/-. 


V.H.F. RECEIVERS, TYPE 1392A. 100-150 Mc/s 
C.R.T.s SPP7, 17/6. No TY transmission circuits 

PHOTO CELLS. 930, and ministure 927, 15/- each 
7A-WAY 2-POLE 2-BANK STUD TYPE SWITCHES. 


contacts, low res. Willen, 12/6 each 
METHANE COUNTERS. Type !077B8. By All Tools Led., €5/10/- each. 


RADAR AERIAL SWITCH UNITS. Containing 24-volt D.C, motor’ 
3,600 r.p.m., 6 to | reduction geiring, governor and cam operated switches, 
10/-. Post 2/6 


V.H.F. STRIPS. 160 cto 210 Mc/s., 2 R.F., EF54s, Osc. P61, mixer, EASO, 
LF. output 12 Me/é., only 15/- each. 


7193 SUPER REGEN. Circuit and valve, 80 to 200 Mc/s, 1/6. Post 6d 
49 IVY STREET - BIRKENHEAD 


(by main Tunnel entrance) 


NOVEMBER, 1956 


Brand new, 
with pick-up, in black crackle stee! 


12SK7, 3 807. Covering 
Complete and unused, €2/17/6. 


4 ARPI2, 27/6. 
Host of gears, drives, shafts, 4 


, 5, 10/- 


Bronze 


THE “ASPDEN” TAPE DECK 


MODEL No. 721 (assembled) 
YOURS FOR 24/3 DEP. 
plus 6/- P.P. & lL and 8 
monthly payments of 24/3. 
CASH £9/17/6. 

MODEL No. 521 (assembind) 
21/9 DEP. plus 6/- P. P. & 
I. and 8 monthly payments 

| of 21/9. CASH 28/17/64. 


respectively or on our easy terms. 
ecifieations, Model 621 7iin. x llin. bin. Reels. 
i 721 10}in. llin. 7in, Reels, High Impedance Record/Replay heads 2,800 ohms at 
1 K Gap .0004in, at 60 Ke/s. 60 v. High Impedance Erase Head 10,000 ohms at 50 K. Gap. 
0025in. Erase Volts at 60 K. 80/90. Both heads are latest type, low capacity moulded with 
Ferroxeube core 
2 speeds are obtainable: 3}. and 7) in. per sec, Frequency Response at 3] in. per sec. approx. 
60/6,000 ¢.p.s. and at 7}in. per seo, 30/12,000 o.p.0. A detachable handle is supplied for 
hand rewinding. Model 721 panel is Grilled for a rewind motor should the user wish to fit one. 
Drive. Rabber belt from a constant speed motor to a perfectly balanced flywheel, giving 
constant tape speed, without “ wow " and “‘flatter,”’ throughout the full length of tape. 
The motor is suitable tor 100/260 volts 50 cycles mains. 


DOUGLAS JORDAN LTD. (Dept. WW7), 
3, Corbetts Passage, Rotherhithe New Road, London, S$.E.16 


REQUIRE 


DEVELOPMENT ENGINEERS 


» departments covering the design and construction of 
igh-grade monochrome and colour television transmission 
equipment. Good fundamental knowledge required and some 
practical commercial experience desirable 


S-day week. Pension Scheme. 
25 mins Charing Cross 


Good Canteen. 
| min. Bus and Rail services. 


Write, giving full particulars of experience, age and salary 


required to CINEMA-TELEVISION LIMITED, Worsley Bridge 
Road, Lower Sydenham, S.E.26 


ROCTULE TELEVISION LTD | 


NOVEMBER, 1956 


FOR ALL RADIO BARGAINS 


TRADE ENQUIRIES 
INVITED 


WIRELESS WORLD 


fEAG0 3 


"3-34 


(RADIO) LIMITED 


FRRARD 8204/9155 


MITHEX LES 


LISLE STREET, LONDON, 


JARE 


W.C2 


WE PURCHASE ALL TYPES OF 
RECEIVERS AND TESS GEAR 


NATIONAL H.R.O 
RECEIVERS 

Few only available in good ccndition. 
Complete with 5 coils, ranges con- 
tinuous from .9 me/s-30 me/s, and A.C. 
mains power pack. 

Features include built-in “S$” meter, 
varieble selectivity, crystal fileer, Each 
receiver fully tested before despatch. 
Price £26 each 


PARMEKO L.T. TRANSFORMER. in- 
put 110/200/220/240 volts. Output 6.3 volts 
3 ange and 12 volts |.S amps. Brand new 9/6 
ca 


ROTARY CONVERTORS. Input 24 
volts D.C. Oucput 50 volts A.C. 35 watts. 
Supplied unused, 29/6 each. 


FIELD TELEPHONES 
Type Don Mk. 5. Buzzer calling. These 
are ideal for inter-office or house com- 
munication, ete. Supplied complete 
with handset, buzzer bell, etc., and two 
1.5 v. cells ready to operate. Price 
39/6 each 


HEAVY DUTY RHEOSTATS. Slider 
type. |. 14 ohms 1-4 amps, 7/6 each. 2. 1 
ohm 12 amps, 6/6 each. | ohm 12 amps less 
slider, 4/6 each. Rotary type. 8 ohms 2.5 
amps, 7/6. 90 ohms 0.74 amp, 7/6. 200 ohms 
0.35 amp, 5/6. 300 ohms 30 watts, 10/6. 2,400 
ohms 25 watts, 7/6. 


BATTERY CHARGING 
EQUIPMENT 
Transformers. All with 200/250 voles 

Output 9 or 15 volts 


, 14/3. 3. Oucput 3.5, 9 or 15 volts 
4 amps, 16/6. 
Selenium rectifiers, full wave and bvidged. 
Type |. 2, 6 or 12 voles | amp, 7/6. 2. 2, 
6 or 12 voles 2 amps, 11/3. 3. 2, 6 or 12 
volts 4 amps, 14/3 


COPPER AERIAL WIRE. 
reels of bare copper 
Only 3/6 reel 


MARCONI! CRYSTAL 
CALIBRATORS 

Frequency coverage 170/240 me/s. Direct- 
ly calibrated, accuracy .001%. Operation 
200/250 voits A.C. Supplied brand new 
and boxed in original transit case, com- 
plete with 5 mec/s crystal and spare set 
of 5 vaives, €5/9/6 each. 


BUZZERS. Brand new and boxed. Operate 
from 3/6 volts D.C., 2/6 each. 


HEAVY L.T. 
TRANSFORMERS 

Type |. Input 200/250 volts. Output 3, 
6, 9, 12, 24 or 36 voits 5 amps, 35/- each. 
Type 2. Input 230 volts. Output 5, 10, 
if 20, 25 or 30 voles 5 amps, bo/6 « each, 
Type 3. Input 230 voles. pony 7, 14, 
2! or 28 volts 12 amps, 42/6 « 
Type 4. Input 230 volts. nl 17.5 


Brand new 
wire approx. 300fc. 


RCA A.RO8 LF. RECEIVERS 

The King of all communication receivers and a must 
for the serious operator. Offered in first-class con 
dition, re-aligned and thoroughly tested. Continuous 
frequency coverage from 75 kc/s—550 kc/s and 1.5 mc/s- 
30 me/s. Built-in A.C. mains power pack, phone or 
speaker output, variable selectivity, B.F.O., etc. 
Price €45 each. 


AMERICAN ROTARY TRANSFORMERS 
input 12 voles D.C. Output 250 voits 80 ma, 
Price ey each. 
Type 2. Input 6 volts D.C. Output 250 volts 80 ma. D.C, 
Price 22/6 each 
Both types supplied brand new 


AMERICAN PANORAMIC ADAPTORS 
Brand new and boxed in original transit cases. For 
visual indication of signals within a bandwidth of 
200 ke/s. For use with receivers having an \.F. of 
455-475 ke/s. Operates from 110/230 volts A.C, 50, 


6 cycles. Price £30 each 


SPECIAL OFFER OF GRAM MOTORS. Garrard 

200/250 voits A.C. gram motors complete with turntables 
Speed adjustable by a governor from 0-45 rpm. Can be 
used for latest type records, 16, 33 or 45 rpm. A real 
snip at only 22/6 each 


DEAF AID UNITS 
Made by a famous manufacturer. Complete, less only 
outside Bakelite case. Features include tone and 
volume controls, output transformer matched to 30 
ohms, extra sensitive crystal microphone, uses three 
sub-miniature valves. Only 19/6 each. Earpieces to 
match, 3/6 each. Leads I/-. 
Deaf aid spares, CK505 vaives, 2/6 


| meg. pots w/ 
switch, I/-, 


AMERICAN BEACON TRANSMITTERS 
RECEIVERS RT 37/PPN-2. 
grees new and boxed, complete with instruction book 
ui nt comprises transmitter/receiver with 9 valves 
e 3A5, 3155, 1 IRS). Wich buile-in 2 voles vibrator power 
pack, ‘spare vibrator, headset, connector leads and 
collapsible 10fc. aerial. Frequency coverage 214/238 mc/s 
Price 72/6 each 


COSSOR DOUBLE BEAM OSCILLOSCOPES 
Type 3393. These laboratory instruments are offered 
in perfect operational condition, fully tested. Opera- 
tion 110, (250 volt A.C. Input frequency range 10 
cps.-2 me/s. 10 timelbase positions, 6 cps.-250,000 cps. 
Price only QQ ak. 


BENDIX COMMAND SPouvens 
and new and box 


cy compen with all valves. 3 12SK7, | 12SR7, 
KB and | 12A6 


Type BCXXX. Top band. 1.5-3 me/s 
With circuits. 


BENDIX COMMAND TRANSMITTERS 
Complete with al! vaives and crystal 
wie a. Frequency coverage 2.1-3 me/s, 
6 — 


Frequency coverage 4-5.3 mc/s, 


METER ae 
50 microamps 2jin. F.4.M 
50 m/amps 2in. F.M.M.C 
150 m/amps 2in. F.M.M.C 
200 m/amps 2}in. F.M.M.C 
lamp R.F. 2hin. F.M.T.C 
| amp RF = Pj. T.Cc 
4 amps R.F. Zin, F.M.T.C 
300 voits D.C. 2in. F.M.M.C 
300 voits A.C. 2hin. F.M.M.) 
500/0/50U microamps 24in. F M.M.C 
50/0/50 amps 2in. F.M.M.C 
2 kv. electrostatic 2hin. Pj 

All brand new and boxed 


PARMEKO TRANSFORMER. inpuc 230 
volts 50 cycles. Output 195 voles 85 ma 
tapped 130 voits. 6.3 volts 5 amps and 6.3 
volts .3 amps. Brand new, only 14/6 each 


RADAR TRANSMITTER APO-? 
Supplied brand new Complete with 
93la photo multiplier cell and resistance 
network. Other valves used are 2 6AC7 
1 6AG7, 2 807 and 2 8012. Orcher features 
are: Lecher lines, cooled by blower motor 
and mechanical counter in anode and 
grid Circuits. Price only 79/6 each 


ROTARY CONVERTORS inpet 24 
volts D.C. Output 230 volts 50 cycles A.C 
100 watts. Supplied brand new, only 92/6 


SUB-STANDARD VOLTMETERS 
Six ranges: 0-75, 15, 30, 60, 150 and 
300 volts D.C. 6in. mirror scale cali 
brated 0-150 voles with knife-edge 
pointer, Each instrument calibrated to 
an accuracy of 0.3%. Supplied in perfect 
condition in polished wood case, size 
7i x 7h x 4in. Price €4/19/6 each 


MODULATION TRANSFORMERS. Co! 
lins type. Push-pull 607-807. 20 warts audio 
Brand new 12/6 Bendix type for TA-12, 15)/- 
AR.88 SWITCH ASSEMBLIES 
Brand new and boxed ceramic wave 
change switches, 17/6 each. Grand new 
geared drive assemblies, 10/6 each 


ececoceccwowoeo 


TRANSFORMERS. § input 195-250 voles 
50 cycles, output 230 volts 50 cycles, 150 watts 
Brand new €7/10)- each 


SUB-STANDARD MILLIAMETERS 
Basic movement | ma. Seven ranges 
0-1, 5, 20, 50, 100, 200 and 500 ma. 6in 
mirror scale calibrated 0-100 ma, Cali 
brated to an accuracy of 0.6". Supplied 
brand new in polished wood case com 
plete with leather carrying case, €12/10/- 


MINIATURE H.T. TRANSFORMER 
Input 220/240 volts. Output 200 volts 25 ma 
and 6.3 volts | amp. 10/6 each. Miniature 
rectifier to match, 7/6 


Mj ae each. 


Ditto brand new and boxed, 29/6. 


volts 35 amps, 72/6 each. 


YAXLEY METER SWITCHES. Single 
pole 2 position, 8 banks. Brand new, 7/6 
each 


HEADPHONE ADAPTORS. High to 
low impedance matching. American type 
with jack plug, 1/3 each. 


SMOOTHING CHOKES 
G.B. 20 henrys 175 ma. 10 
Parmeko 6 henrys 250 ma. 
Parmeko 9 henrys 100 ma. 
Parmeko C core 4h. 22.5 ma. ... 
Parmeko swinging choke 3.6-4.2 

henrys 250 ma. be. L pheeae ooo & 
Cottias | 8 henrys 100 m 

Li N Ww AND ‘UNUSED 


oo See8e 


50 MICROAMP METERS. A grand offer of brand new 
test sets containing a 2jin. flush mounting 50 microamps 
meter, housed in grey instrument case with chromium 
handle. Price 59/6 each. 


MODULATOR TYPE 67 


A wonderful bargain offer of these fine instrument® 
which contain firstly A COMPLETE A.C. MAINS 
POWER PACK, input 230 volts 50 cycles. Output 
350 vols 120 m/a. and 6.3 volts 5S amps. Choke and 
condenser smoothed and uses 524 rectifier. (Trans 
former actually 200 m/a.). Also included in the unit 
are | other valves, 5 SP6i, | VRII16, 2 EB34 and 3 
EASO any many other useful components, pots, 
resistors, etc. Size of case 18 x 9 x 7in., which is 
finished in grey. Supplied in perfect condition 


onty 49/6 cacn 


POWER UNIT TYPE 285 

230 volts 50 c.p.s., mains input. Outputs 
E.H.T 2 kv. 5 m/a. H.T. 350 voles 200 m/a. 
L.T. 6.3 voles 17 amps = E.H.T. and H.T. 
supplies fully smoothed, double choke and 
paper condensers, etc., and complete 
with rectifier valves 5U4G, VUI20 and 

A genuine bargain at only 


ran 
two 


§ new t 
screened leads fitted with standard 


P.O. jack plugs, 3/- each. 
CRYSTAL MICROPHONE 
INSERTS 


ideal for tape recorders, amplifiers, etc., 
extrasensitive. Suppliedin good condition 
and tested, only 4/6 enc Size only 
fin. square. 


— im 
6 p.m, Vhevede Open all da 
Sacurday. st RINT NAME AN 
ADDRESS CLEAALY. ALSO INCLUDE 
| omnes OR CARRIAGE ON ALL 
' . 


el 


WIRELESS WorLD 


BAND III CHANNELS 8-9-10 


| A new CONVERTOR KIT is now available for 
| LONDON—MIDLANDS—NORTH 


Fit this new convertor not to your set but 
inside your set, even 9in. table models, and 
retain that professional look. 


This convertor has been evolved since the I.T.A. 
transmissions began, and is based upon experience 
gained in the conversion of very many Band | sets in 
the London area 


IT will convert any set, any age, TRF or Superher 

T includes station switching 

IT provides pre-set contrast balancing 

IT uses only one aerial input for both bands 

IT provides manual tuning on Band Iii 

IT is totally screened 

IT completely rejects unwanted signals 

IT requires no additional power supply where either 6.3V or 
amp tine is available 

CONVERTOR wired and aligned with ficting instruc- 
tions “4 21 

KIT complete in every detail, less knobs 

KNOBS each 

CIRCUIT and instructions in detail (free with kic) 

BAND Iii AERIALS (send for list), from 

CROSS-OVER UNITS—Outdoor (printed circuit) 

AERAXIAL feeder cable per yard 


When orde 
andi.T.A 


ng please state present B.B.C. Station 
Orders over €2 post free 


Cc. & G. KITS 
285, LOWER ADDISCOMBE ROAD, 


ADDISCOMBE, CROYDON, SURREY 
Phone: ADDiscombe 5262 


JOHN OSTER (U.6.A.) MOTORG, 12-v. 1.4-amp. D.C. shunt, speed 6,600 r.p.m., fitted 

etlon gear th? ot ahafte ir ¢ with motor, jin. dia., Lpin. long, 

i ' u wert ‘r of 6 and 24 r.p.m also another 

istinent gin. Hnear reciprocating 

d in, wid in. high, eaaily the 
Live wt r pr as brand new, 90/-, post 1/6 

HUGHES i2-VOLT D SHUNT MOTORS 
taking ' i, ape 


rr 


‘ 
20 
rf t ste “ ’ 
25/-, post pa 
FRANSWTORS leading manufacturers in this 
SLYDLOC = Fuses a, brand new, 1/6, poet 44., 15/- dow 
‘ s, brand ne l poet 4d., 15/- doz., post 1/3 
BURGESS MICRO SWITCHES types, red « yormally closed, or green epot 
normally open, new 1/9, poet 44., 18/- doz., poat | juction for quantity 


NAVIGATORS CHART BOARDS, 
_ 17in ‘ 


transparet straight edge loin. x 
cking device, board back has felt lined 
Le older, these are brand new and boxed, value 
uv price 25 t 2/6, 2 for §0/-, post paid 
BENDIX GELSYNS (Magslips) tin. eynchro transmitters, 
) ‘-eyele single phase A.C., we have eupplied over « 
aud of these to large firme and Govt, Depts. for auto 
), these are brand new, elaborately pro 
each with angular accuracy, etc teat re- 
port, our pri per } tng diagram -, post paid 
ACHROMATS | tos ‘ beon, ne nd perte types all 40 mm. dia., 
v1.7, (2, (2 f 7, f f al lengthe are per pit din. and 4)in 
Peepective immounted. 10/-, each post 6d vunte ‘186. poet |/- 
ELBOW TELESCOPES Cooke, Troughtor Sime, & « 30, consists of the variable 
wthoscoplc eyepiece, right-angle and image erector roof priem and objective, in brass 
ng, 4)in, high, base bjin. dia., unused and perfect, cost over £20, our price 


housings Pin 
+, post 
MAING BLOWERS, 200/200 v. A.O/D« }-amy },000 r.p.m., consivte of the mote 
with attached enclosed fan, end funnel intake 1jin. dia., side outlet Lir tin 
finish black erackle and diecast aluminium, size overall Gin 
weight 7)!b., a very supertor blower, offered at a fraction of original 
evet, new unused, 25/-, post 3 
Many other bargains; send stamped addressed envelope for lists. 
MIDLAND INSTRUMENT CO., MOORPOOL CIRCLE, BIRMINGHAM, 17 
Tel.: HAR 1308 


-——MIDLAND INSTRUMENT CO.—— 


NOVEMBER, 1956 


HANNEY oF 


OFFERS 


VIEWMASTER 3 STATION T.V. TUNER (P. Television) 
Deneo colleet with screens, can and ecrews 30/-; Denco wom Pine Tuner, Cofl 
mounting plates and tag panel 27/-; Kit of resistors 7/6; TOO condensers kit with 
two printed etreuits, valve holders ete. 43/-; Gain controls 
6; Veive cane 1/3 each. Complete kit of parts for the 

MULLARD Vaives, nute, bolts, wire co-ax, eto. £8/ 96. 

n of the V-Master 8/V chassis to the LP. . 

nveraion componente 99/6. All Standard 
Het availa’ 
MULLARD 3 VALVE 3 WATT 
Ponched chassis 10/6; Gilson Trans. Mains res Output 25/6. 
Maine 35/-; Output 21/-; Condenser kit 20/-; kit with 3 add ong 22/6. 
plete kit with Genuine Mullard VALVES £8/19/6. Pull list available. 
MULLARD 610 AMPLIFIER. : 
_, Resistors 27/-; TOC Condensers 45/-; Eistone Mains Trans. 96/- (100 ma.); : 
42 120 ma.); Output Trans. 45/- (6K or 5K); Gilson ten: trans. je (140 Fes : 
7) “4 it Trane. 47/6 (6K or 8K); Ultra linear type 58/6: ny yr $ 
65/6, Output Trans. P.3667 55/6; Partridge Ultre Linear ty P40ts 98/6. Devoe. 
punched chassis 19/6 with base plate; Printed tront panel 6/6; Type’ A; and‘ : 
Chassis (panel pot ae 8/6. and 12/6 respectively. Condensers *15/6'B’ : 
24/6; Resistors ‘ 174. ° 35/6 (with pote). Full list available, Sule details : 
of complete kita. : 
OSRAM 912 PLUS AMPLIFIER 
Erie resistor kit, 17/4; Erie 1 meg. pote, 4/6 each; TOC condenser kit, 55/-; PAR- : 
T RIDGE componente with loose lead terminations Ty packing charge), Maine 4 
trans., 65/6; choke, 94/6; output trans., 85/6; B. componente. ; 

utput trans., 92/-; Denco drilled chassis, 14/6; A 912 Pius printed panel, 

pre-amp. or passive chassis, G/-, Full list availab ; 
COMPONENTS are still available for the following F.M. TUNERS:-~Wireless World, : 
Mullard, Osram 912; Deneo Mazi-Q. List available. 
WIDE ANGLE COMPO!ENTS. ALLEN. Teleking Chassis, 50/-; Cofleets (TK and 
Super-Visor), 44/6; LO.308, ; FO.205, 21/-; D.C. 300¢., 39/6; FC302, 3 rs : 
GL.16 and 18, 7/6 each; 8C . VQL/-; AT.510, BO/-; OP.117, O/-; BT.314, 1 
DENCO Chassia Magnaview, 37/6; Chassis, Super-Visor, 51/6; Col Magnaview 
41/2; WA/DCAI, 48/-; WA/FCAL, 31/-; WA/LC1 and WCl, 7/6 each; WA/FMAI, 
21/-; WA/LOTI, 42/-; WA/FBTI, 16/-. 


Send stamp for liste. Please add 2/- postage to all orders under £3 (excess refunded). 


L. F. HANNEY 


77 LOWER BRISTOL ROAD, BATH 


Tel.: 3811 


—CHAS. H. YOUNG, LTD.— 


GLASS AERIAL INSULATORS. 1/6 ea, smail shell 
porc. 4)d. ea. or 4/- doz. Plus post. 

CONDENSERS. TCC type Ili, 8 mfd. 1,000 v. List over 
£3. Only 10/6. Post 1/9. 8 mid. 750 v. 5/6 ea. Post 1/6. 
SHADED POLE MOTORS. Heavy duty type totally en- 
closed made for professional tape deck 35/-ea. Post 2/6. 
MINIATURE ROTARY TRANSFORMERS. 

12 v. input., output 360 v. 30 m.a. Cont. or 310 v. 70 m.a. intermittent. 
21/- ea., or 2 for €2. Post 1/6 

AMERICAN 807 VALVES. New, boxed, 7/6 ea. or 4 for 


CERAMIC 5 PIN VALVEHOLDERS (or 87's |/- 

ea. or 6 for $/-. 4 free with order for 4 6807's. 

ELECTRON MULTIPLIERS Type 931A. Only 35/- ea., 

or 2 for £3. Holders available at 2/- « 

CRYSTAL HAND MICROPHONES with polished 

grille and handle, four loot of screened lead. Only 21/-. P. & P. I/- 

WORTH DOUBLE. 

POWER UNITS IN BLACK METAL CASE. 200; 

260 v. input, 200/250 v. 60/80 ma. output, fully smoothed and fiitered, 

also gives 3! v. D.C. — 6.3 v. 3a. A. C., fitted with 6X5 rectifier. 

Only 50/- ea. Carr. paid. 

COPPER AERIAL WIRE. 14 g. H/D 140f. 17/-. 70h. 

8/6. P. & P. 2j-. Seranded 7/25, 140fc. 10/-. 7O0fe. S/-, P. & P. 2/-. 

CERAMIC FORMERS. 2: x ti. Ideal for V.F.O. or turrets 

1/9 ea. or 17/6 per doz. 

RACK MOUNTING PANELS aii /9in. long by 

Siin., 7in., Bhin. or 10hin., 5/9, 6/6, 7/6, 9/- respectively. Post 2/-. 

ABSORPTION WAVEMETERS. 3 to 35 mc in 3 

switched bands, complete with indicator bulb. 15/-. Post I/-. 

TRANSMITTER TUNING CONDS. _ by Johnson, 

U.S.A. 500 pf. 1,550 v. rating, ceramic insulation. 15/- ea. Post free. 

TRANSMITTING VALVES. 3813 65/-, 866A 15;-, 

8298 50/-, TZ40 35/-, RK25 30/-, |OOTH 50;-. 

HRO COILS. 50/100 KC 20/-, 100/200ke 25/-. 

HEAVY DUTY TORODIAL POTS by P.X Fox. 500 

ohms, 3/6 ea. P. & P. I/- NO C.0.D. UNDER fi 

All Mail Orders to Dept ** W."" Please print your name and address 

CHAS. H. YOUNG LTD., 102, HOLLOWAY HEAD, B'HAM, | 
Phone: MIDLAND 3254 

All callers to 110 DALE END, BIRMINGHAM, 4 

Phone: CENTRAL 1635 
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WIRELESS WORLD 
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C.R.T. ISOLATION TRANSFORMERS 


Ray Tubes heaving 


siypieesia 


*. Lin 
tw. 1% 2/- All preferred values 
10 mes. 
WIRE-WOUND RESISTORS 
26 chms—10,000 ohms .. 
A ohms 


OUND POTS. 
Min. TY. 


— 
verge 


<i 
™ 


; 10 w. 
wart oy COLV 


LF. TRANSFORMERS 7/6 pair 
SS Hore Gas tpnins Mintetane -y ea, 
High @ and good band width. By Pye Radio. Data sheet 


L RODS. 


200/260 v. 6.3 v, 1) amp., 7/6. | 
push fitting, 


4 « 12in. 


» Ot: tim. 104. 
x ifin. and 


a 
Epieyelic ratio 6:1, 2/3. 
Iron. 200, or /260 


ohms, per toot, 2 amp., 100 ohms 
per foot, 2 way G4. per foot, 3 way 74. par 


CRYSTAL MIKE INSERT by Acos 
Precision engineered. Size only 1i « 3/léia. Bargain. 
Price 6/6 No transformer required. 


LOUDSPEAKERS P.M. 3 OHM. 
Sin. B.A., 17) Tin. = 4in. Goodmana, 21/-. 
Shin. equare, Hlac , 21/- Sin. Biac., . 
6)in. Goodmans, 18/6 10in. K.A., $0/- 
l0in, Plessey, 30/- 
fin. M_E..2.5 k. or 2 k. feild, tapped O.P, transt., 94/6 
TSL TWEETER LSH75, 12/6 
CRYSTAL DIODE. G.EC., 


CLEANER Fiuid, squirt spout, 
Twin ANG TUNING CONDENSERS. 
he ——_ 6/6; - Standard 


eet, D/-; 
500 pf., 7/6. 


TCHED 
. 19/6; Win, Q5/-; 12in., 


RECOMMENDED FOR ABOVE CHASSIS 
RCS. SCOOP > 


ollaro Autochanger RCS53! for 78 R.P.M. 
1Oin. and i2in. Records. Brand new in 
maker's boxes! High impedance, light- 
weight pickup with sapphire needle, will 
match any amplifier or radio. 

Less than half price £5.1 9.6 
Carr. 5/6 


Plessey 


ia. wee Cee 


TERMS: Deposit £4 and 6 monthiy payments o! 15/ 


Walnat Vencered Playing Desk cut 


ready 1 
Piessey, only sold “ 


complete with Chanesr. 10/6 extra 


instructions 
H. a g00V., L.T. 6.8V., 
each. BRAND NE 
R PACK tor above, 25/- extra 


ae CABLE poe 


‘ — undrilled, 
sie ‘ge Fs oe in 


| TESTER VERS. 5/6. 
MULTICORE SOLDER 60/40. 18 «.w.«., 34. 16 0.we., 44. vd 


PURETONE RECORDING TAPE, 12/6 


1,200 ft. on standard Gitting 7 Plast'e reels 
Brand 


BSR. MOKARCH. S-epeed Motor and 4 
with selecting switch for 33, 45 and 78 r.p.m. records. 
100-120 v. and 200-250 v. A.C. 60 ope. Also BAR. 
MONARCH Lightweight Pick-up with Acos Xtal 
tarnover head, separate Sapphire stylus for LP 
and standard records SPECIAL OFFER, THE TWO 
£4/15/6, post 2/6. 


SUPERHET COIL PACK 27/6. 
Miniatare size 2) » 21 « lita. High @ dust cored coils. 
SHORT, MED., LONG. GRAM q 

tion 


le Record unit with Acos 87 
~~) --4 Stylus head plays 2,000 
Automa’ in ate bey hee 


cuaemns 
on records, 7in. 10im. or 12in. Auto 7, ae 
ib hia. Height 24in. Depth itin. £7/15/6. 


| VALVE aod 
ACID 


CERAMIC 
(a y pfed Expanded 


#. 
wav souAnan 

2 p. Bway, 3 p. 2-way, short 

5 p. 4-way, 2 water, wale 
2 p. 6-way, 4 p. Bway, 

3 p. 4-way, 1 p. L2-way, 


Teletron Band Ill Converter 
Lendon, Midland and 

Transmissions 

Suitable for all T.V. makes. T.ALF. or 
Superhet 

Ready wound coils, two EFBO valves, ail 

components, punched chassis, circuit diagram, 

wiring plans. COMPLETE KIT for mains 

operation, 200-250 v. A.C. £3/10/- 


AS ABOVE less POWER PACK 
200 v. 20 mA. H.T. 6.3 v6 a. L.T. 


Requires 
Q/5/- 


| TOGGLE 
NUTS, BOLTS AND was 


UNIT POWER PACK. 


ALLDRY Replaces Battery 
Bild, ete., 64 ¥. plas ip ¥. Size 4)ln. « ry : A 


4-pin Gocket. Game as battery. Oniy 1/- ear to 
on AO. 200/250 ¥. FAMOUS MAKE ub PRICE. 
‘6/-, OUR PRICK, 304. Ready tor ase 


new, . 12/6. 
Spools 6 metal 1/6, 7° e 4/3. 


EMT. TYPE FLY-BACK 
a K5/40 8.2 kV, B/~; K4/45 
7/3; Ke 


14 MEK. B/- each 
HF. coll, Aerial coll, 


tor transformer and heater choke. With cirewlt and 
component tet, using four 6AM6 


Chassis and Dis! 10/6 


ENSERS og Ry Se: ‘eS 5/6 
kV... 0/6; 100 pf. to 500 pf. moe Ti, 3 
& Soin A, Ue; 28, 1/6; 5.1/0; 
Si ‘. 


5 pt to oO) mid, 104 
> © pt. to 600 pf 
») 5 pt. te 600 pt 


FAMOUS MAKES. 

| CAN TYPES 

| &+ 16/460 © le 
16 + 16/6009 
6,000 mid. 69 
2+ 92/3009 
92 + 84/450" 
64+ 190/276" 
64 + 190/300". 11/ 
100 + 200/267 


j=, 609 pl. to 3,000 pt, 

/@ 516 pt. to 1,000 pf., B/ 
NEW ELECTROLYTICS. 
TUBULAR TUBULAR 


10/ 
1,000 + 1,000/6¥ 
! 


REOTIFI ator 
18: 4 &., 1716 
Tapped in 00/250 ¥ 
at 2, 6 or 12 v. 1) amp., 2 4 amp. 21 
Au RDS stock 
VALVE MANUALS 1 & U1, 5/- each part 
TV TUBE equivalents book, §/- 

New ex. Govt Unbreakable 

Packed in metal cane Tx lin. dia. 4/6 
8.7 .D.T. @s Govt), each 1/- 
HERS 
12 of each, 2, 4 of OBA 


VALVES 
yRoM 


per packet j/- 


A GMALL OUR sTOCcKs 
ee Guarantecd 


evil, i) 


We have no connection with any other firm. Please address all Mail Orders correctly as below 


RADIO COMPONENT SPECIALIST 


Buses 133 or 68 pass door. S.R. Stn. Selhursc 


Tel. THO 1665. 


307 WHITEHORSE RD., WEST CROYDON 
OPEN ALL DAY—(Wei. 1 p.m.) 
48-hour posta! Service’. &P. |)-. C2 orders post free (Export extra). C.0.D. Service 1/6 
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WIRELESS 
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BAND 3 T.V. 
CONVERTOR 43/1960! 


Kit of parts complete to build this most 
sucomstal §=6ualt comprising 

chassis, valves, coils, res . 
ete. slightly modified version (Wireless 
World, Mey. 1954). €2/5/- post tree 
send for blueprint and wirtag diagram 
1/6 post tree Power Pack Compon- 
ents, including mains transt. and met 
tect., DO/- extra Provision has been 
Glioweé on chassis for Band 1-Band 3 
ewitehing Sulteble for most types 


of T/V sets, TRF. of superhet a 
B.8.C, BREAK-THROUGH FILTER, tunsble filter unit for B.B.C pattern rejection, 8/6 


RADIO - GRAM CHASSIS 5 VALVE SUPERHET, LATEST 

B.V.A. MIDGET SERIES VALVES 

i WAVE BAND> LW. 800m- 400m. M.W.200m-550m, SW. 16m-50r 

Chassis size 14) « 5) « 2hin. Attractive Glass Dia! 10 « 4pin. edge lit by @ pilot lamps 

Horizontal or Vertical Station Names ane 4 contro! knobs. walnut or ivory to choice 

‘4 ton W/O ewitch, L.M.S. and Gram. P.U. sockets. Modera circuitry. all coils 

ustible, dust cores and only quality com ponents used throughout, Delayed A V.C 

end ang. teedback. A.C. mains 200-260 ¥. Double wound transt. isolates chassis 
from mains. Aligned and calibrated ready lor use. 


BRAND NEW & GUARANTEED ©9-15-0 Carr, and ins. 4 6. 
8” and 10” speakers suitable for this chassis available. 
1T-Valve De Luxe, push-pull version, 7-watt output £12.10.9. 


QUALITY FLUORESCENT FITTINGS 
Ides) tor home or workshop. 411., 220-250 v.. complete with tube, ballast anit, ete 
teady tor use. Famous manufacturers’ surplus offered at approx. half price. Starter 
ewiteh type 42/-. Quick start type 47/6. Carr. and ins., 7/6 extra. 


ELECTROLYTICS Leading Makes New Stock 
TUBULAR CAN TYPES ob) 
26/26 ¥., 60/124. 1/9\8 + 8/460 9 r CO-AXIAL 


60/60 v, 4/500 ~ |8 - 16/460 + 7 spaced = polythene 
’ : r 6 - 16/600 ¥ 5 aged * diam, Stranded core. Feeder 


ais * 16/276 ¥ losses ¢ 
Br6 standard Bt Grade A, 84. yard 


Sie + 16/460 ¥ 
* SOCKETS 
UTLET BOXES ie 


rt j16 + 16/460 9 COA rLUbs 1 
5/- |16 ~ 88/860 v ve COUPLERS 1/3. 

a ALANCED N PEEDERS per yd.. 64 

ial 300 obm TWIN FREDER 64 


NW SCREENED FEEDER per yé.. 1/5. 
He OHM COAX 


CA 
ATTENUATORS 64b, 
3/6. Band 1-3 Crossover filter unit 
6/6 106 « 260/276 »v. 12/6\trom 7/6. 

CONDENSERS. Mica, Gilver Mica All | SPEAKER /FRET.--Expanded UBronre 
pret. values, Spl. to 1,000 G4. each. | 6«8in., 2/3: 12~8in 
Ditto ceramics Ad. each. Tubulars, 450 ¥, | ¥ a. ota 12 « 16in 6/- 
Hunts and T.0.0 001 mid-.0) and TYGAN FRET , = pattern) 12in 
1/860 +. Oe. cach. .02-1/600 v., I/- | i8im., Qi-; 18% 18im., B/-; 18> 24in., 
each 26 Hunts, 1/6. 5 Hants, 1/0 4/-, ete 


JASON F.M. TUNER UNIT 87-105 m/es 


Kit of parts to build this moderna and highly 
successtul anit complete with drilled 
chassis and J.B. dial, wound coils and 
sereening cans, 4 BVA miniature valves and 
all necessary quality components, ete., for 
only £6/10/- post tree. Superior dial osii- 
brated me/s, edae lit by 2 pilot lamps, 12/6 
extra Power Pack components kit 
including double wound mains transformer 


approved by “ Radio Oon- 
Tilusteated handbook with 
full details 2/-. post tree 


RESISTORS 8.T.C. RECTIFIERS 


Carbon type Pref types K3/26 2 Kv. 4/3; K3/40 
16 megeban 20°, ? K ; Ba/46 3.6kV., 6/6; K3/50 


fd 
s ‘aL as types J 
Mista. | w. 2/-. | Ree 186 v, 100mA.. 4/0; RM3 126 


WIRE WOUND TYPES | 120 mA., 5/9; RM4 250 vy, 275 mA 


Wire ends. Silicone coated. 25 ohms Sis ty 2754. 276 mA.. 17/6. 
16,000 chas, 6 w.. 1/3. lO w. 1/6, lbw types F/ bridge G12 v. 1) « 


Ps 8 s.. 15/6: 46. 1856: 6 «.. 21/6 each 
BE CORD As 60 ohms per ft. Ba 100 
as ae, Boe Ok cee, 8 Gee rer w/w POTS 
74. per tt T.V. knurled slotted knob type, 26 ohms to 
50.000 ohms. G/-; 50.000 oyma, fo; 

LOUDSPEAKERS 50,000 ohms to 2 Megohms (carbon). 4 
PM & OHM. Bin Ooles., 17/6; Gin 
6 «tin. Goodman's Eilip- 
Sin. Else “h Sin 
Goodman's special, 21/6; 10in om A 

A/-; iRin, Plessey, 35/- “8 

k ohm nuns Haid anped OF rans 24/6; | 
Spin Elae 17/6 


VOLUME CONTROLS 


Midget log type, long spindles. all values 
10,000 obms to 2 Megobms. Less ew . 3/- 
SP. ow.. 4/-; DP. ow.. 4/9. Lineas types 
all values 10 ohms to 2 Megobms less 


ewiteh 4/-. Guaranteed 12 months. 


TRS RADIO COMPONENT SPECIALISTS 
TOBRIGSTCCK RO., THCRNTON HEATH, SURREY 


Phone: THO 2188. Hours 9am.—6 pm.,! pm Wed 
Open all day Saturday. 8 THORNTON HEATH 
STATION BUSES I30A, 133, 169, 166, 190 


Terms: ©.W.0. of 0.0.D. Kindly make eheques, payable to TRE. Post & 
Packing up to $id. 7d.. Lid. 1/1, Sid.. Ve Hib. 2/-. toe, Hr Bargain Lists. 34. 


THE MODEL CRS5O 
BRIDGE measures from 
10pFd co 100mFd and from 
| ohm co 10 megohms in 
fourteen ranges, having a 
total scale length of over 
120 inches. Indication of 
balance is given by a magic 
eye fed from a high gain 
amplifier vaive. A leakage 
test is incorporated for 
condensers. he internal 
standards are Constantan 
1% resistors Specially 
designed for bench use 
with case and panel of 
steel finished black crackle. 
Complete with all valves 
and instructions ready for 
immediate operation from 
200/250 volt A.C. mains 
Fully guaranteed and priced 
at only €7/18/- plus 4/6 
carriage and packing. Hire 
Purchase £4/6/3 deposit 
and five monthly payments 
of 17/3. 


SG50 SIGNAL GENERATOR covers 100 kc/s to 80 me/s in six 
continuous ranges on fundamentals (NOT harmonics) either modu- 
laced 400 cps or CW. Uses EF9!, 6C4 and RMI with double wound 
mains transformer. The scale is directly calibrated on all ranges with 
scale length over 60 inches. In de luxe olive green metal case with 
carrying handle and engraved matching scale of Perspex. The cost today 
is only €8/10/- pilus 6/- carriage and packing. Hire Purchase €4/13/- 
deposit and 5 monthiy payments of 18/7, 


VV50 VALVE VOLTMETER measures up to 250 volts AC. RF 
or A.F. with input impedance of 11 Megohms. For mains operation 
Price £7/19)6 plus 4/6 carr./packing or €4/6/3 deposit and five monthly 
payments of 17/3. 

Further details sent by return on receipt of stamped and self addressed 
envelope. Trade enquiries welcomed—supplied direct. 


NOTE NEW ADDRESS — Now at:— 


GRAYSHAW INSTRUMENTS 


126 SANDGATE HIGH STREET, FOLKESTONE KENT 


TESTOSCOPE en ree 


For high and low 

voltage testing. Standard 

Mo.el: range 100/860 volts A.C. = 
or 0.0. Dual Mosel: range 1/30 and 100 so, 
volts A.C. or D.C. 

Write for jnteroctiog leaflet 30F 
APPLY FOR 16 PAGER KROOKLET, POST FREE 1/ 


KAYE ELECTRICAL MANUFACTURING CO. 


Manufacturers ot Magnetic Relays. B.P.O. 3,000 and 600 types 
to A. .D.—1.E.ME. or G.P.O. Standards 


CONTACTS 
Twin silver 4 amp 
Twin platinum | amp 
Heavy duty 5-8 amp 


+3% on Turns 


cOoILs 
Up to 100,0000) Guaranteed 
+ 5% on ohms 


Fully Tropicalised—lJungle of Services finish to Specification New 
descriptive teaflet and price list on request 


Enquiries are invited regarding our newly developed time delay relay 
unit for giving up to approx 10 secs delay with immediate reset 


Early Deliveries. Com petitive Prices. 


Spring Contacts, Coils, Buffer Blocks and components parts for relays 
suoplied separately 


Havelock Works, Havelock Place, Harrow, Middx. 


HARrew 1432. 
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Best Buy at Britain’s 


DSTIOO RECEIVERS. Double superhet 
1.6 Mc/s and 110 Ke/s 1.F.’s. A giant in size 
and performance! Covers 50 Ke/s to 30 Mc/s, 
7 range curret, “S” and HT meters 
Controls: IF Regereration, RF and AF Gain, 
Tone, Noise Limiter, BFO, Variable Selec- 
tivicy, etc. Offered less valves, superficially 
in good condition, Circuit available 
CALLERS ONLY. €12/10/-. 

LF. STRIP TYPE 373. 9.72 Mc/s. 2 EFI2 
and | EP9I LF. Amps, EB9! Det/A.G.C., 
EF?! A.G.C. Amp. and EF9I Limiter. Size 
10jin. x Adin. = Bin. high. Price, less valves, 
7/6. Circuit supplied 


LORAN INDICATOR UNIT 
CHASSIS. Complete with 5CPI C.R.T 
and screen, but less valves and crystal 
New condition, price 29/6. 


PANORAMIC ADAPTORS. Visual dis- 
play of signals on Jin C.R. Tube 3BP! 
Band widch 200 Kc/s. Suitable for receivers 
with IF's of 450-475 Ke/s, e.g., CRIOO and 
CRISO Operates from 115-230 v. A.C. 
mains BRAND NEW as shipped ex-U.S.A. 
With instruction manual, £30 


HALLICRAFTERS $27 RECEIVERS. 
Covers 278 to 143 Mc/s in 3 ranges 
A.M. AND €.M. R.F. stage, 3 1.F. scages, 
B.F.O., etc For 110 and 230v. A.C mains 
Reconditioned, as new, £40. 


RIISS RECEIVERS. Thoroughly checked and 
tested. From £5/19/6 according to condition 
5.A.E. for details or 1/3 for booklet. 

A.C. MAINS POWER PACK AND 
OUTPUT STAGE. These enable the R1155 
to be used on A.C mains WITHOUT ANY 
MODIFICATION Three types available, 
£4/10/-, €5/8/—, or de Luxe model with Bin. 
speaker, €£6/10/~. ALL power packs guaran- 
teed SIX MONTHS 


COMMUNICATIONS RECEIVER 
CRIOO. Covers 60 Kc/s to 30 Mc/s in 6 
ranges. 2 RF’sand 3 IF’s, variable selectivity, 
BF Osc., etc. Operates from 210-250 v 
A.C. mains. Size Iéin. x I2hin, x 16hin. 
deep, wt, B2ib_ $.A.E. for iMuscraced details, 
Price £21, plus £2 carr. and pkg. (£1 refund 
when pkg. case returned) 


MODULATION TRANSFORMERS. 
Bendix type, for TA-12, push-pull 807's to 
plate and screen modulate two 8607's in 
parallel, 1S/-. Collins type, 20 watts, 807 to 
807, 12/6. 


CHOKES. Collins, 
8 Hen., 100 m/amp., 8/6; STC, potted, 
swinging approx. 5 Hen., 300 m/amp., 12/6; 
Universal meg. type, 300 ohms, 30 Hen., 
150 m/amp., 10/6; Parmeko, fully shrouded, 
swinging, 364.2 Hen. at 250 miamp, 
20 Hen. at no D.C., 10/6; Parmeko, fully 
shrouded, 8 Hen. 250 mi/amp., 10/6; 
Bryce open type, 1.5 Hen., 200 m/amp., 
3 Hen., 100 m/amp., or 10 Hen., 200 m/amp. 
(mcg. feet slightly damaged) 8/6 each; 
Upright meg., 6 Hen., 70 m/amp., 6/9. 


SOUND-POWERED HANDSETS. Simi- 
lar co telephone handset Balanced armature 
microphone and earpiece No batteries 
required, 10/6 each. Breast mike and head- 
phones, as above, 12/6 set 
FIELD TELEPHONES. 
Mk. 5. Buzzer calling 

sites, farms, workshops, etc. Complete with 
handset and batteries. Tested, 39/6 each. 


RI/ARR FM RECEIVERS. 60-72 Mc/s. 
Uses 6 125G7, 3 12SH7, | 125Q7, | 12H6, 
| 12A6, and | 1629 Magic Eye. Controls 
volume, tuning, APC offion. 300 or 5,000 
ohms output. In black crackled case I44in. x 
Blin. x 9hin. deep. Ext. power supply reqd. 
Readily altered for Band 2. 44/196 


MARCONI! SIGNAL GENERATORS. 
Brand new, in original transit case, com- 
plete with spares, instruction manual and 
calibration charts. Type TF3I90G, 4-32 and 
50-100 Mc/s. £25. 

CRYSTALS. 200 Ke/s American GEC, 10/- 
each. 100 Ke/s R.C.A. bars, 19/6 each. 
SFT. P.O. TYPE i9in. RACKS. “U” 
channe!, heavy angle base, 59/6 

R.C.A. SPEAKERS Gin. P.M. unit in hand- 
some black crackled cabinet. For ARSB’ 
CAIOO’s, exe. BRAND NEW. 45/-. 


potted, 160 ohms, 


Army type D, 
ideal for building 


R.C.A. AMPLIFIERS 


MODEL MI-11220. Employs 2 616, 4 6/7, 
Output 12 watts at 5-7.5-15-600 ohms. For 190/250 v. A.C. 
mains. In grey crackled care, !7in. x Ilin. x 9in., we 38Ib 
Brand new and boxed. Price, less valves, €9/19/6. Circuic 
supplied. Set of new boxed valves, 59/6. 
APG? TRANSMITTER. Contains 931A 
multiplier (complete with resistor network, 
6AC7, | 6AG7, 2 807, and 2 blower cooled 8012. Lecher 
Line tuning with rev counter. Just the job for centimetric 
band experiments. Brand new, 79/6. 


RT37/PPN2 BEACON TRANSMITTER-RECEIVER 
214-234 Mc/s Size t3in. x 10in. x Sin. Contains 5 3A5, 
3 185, | IRS, and 2 2V. synchronous vibrators Operates 
from 2 v. accumulator via 2 built-in vibrapacks. Complete 
with telescopic mast antenna system (9)fc.), lightweight 
headphones, Technician Manual, super quality carrying 
haversack, cords, co-ax. cables, plugs, etc. Total wt. 28Ib 
BRAND NEW, boxed, American equipment, 72/6. 


and | 54. 


electron 
etc.), 2 


COMMAND RECEIVERS 
Complete with 6 valves: 3 125K7, | 12K8, | 12SR7, and | 
12A6. Size Sin. x Sjin. x Hifin. deep. In very good condition. 
Less dynamotor. FREE CIRCUIT WITH EACH SET. 

B6C455, 6-9 Mc/s, 25/-. BC453, 190-550 Ke/s, 59/6. 
8C454, 3-6 Mc/s, 27/6. BCXXX, 15-3 Mc/s. 65/-. 
NEW, BOXED, BC453 69/6. BCXXX, 75/-. 
COMMAND TRANSMITTERS. Complete with 2 
1625 (12 v. 807), | 1626, | 1629 and Cryscal. 
BC457. 4-53 Mc/s (Xeal 4600 Ke/s), 22/6. New, 29/6. 
BCZZZ 2.1-3 Mc/s (Xtal 2500 Ke/s), Unboxed, 29/6. 


TWO-WAY MORSE TRAINING SETS WT Mk. 3 
Consists of 2 valve oscillators (ARPI2's) (one with pitch 
control), for | or 2 operators. Has provision for creating 
* aemospherics.”” In polished oak case 12}in. x 10in. x Bin., 
wt. 16ib Complete with valves, leads, 2 keys, 7-way terminal 
board, circuit and instructions, but less batteries and phones 
ideal for Cadets, Scouts, etc. SNIP, 19/6. 


METER BARGAINS 


SIZE 
2hin 
2)in 
Zin 
Qgin 


RANGE 

0 Microamp. 
100 Wicroaap. 
Sw Microamp. 


Tr 

Do 
Do 
DL 


Plush cire., sealed 0-100 

Plush cire., sealed 0-1 500 

Plush square, Weston 

Plush etreulag sealed 100. 100 
v 


2in. 
2hin 
10 Milliaenp. 2hin 
100 MUlltarnp. Zhin 
160 Millianp. >. My 2in 
200 Milllamnp. Zjin. Plush cirewlar 
2). Projecting eweular 
Zin Pioeh eyuare 
Zin 
Zin 


Plush square, Fe/NPe 
Deak Mounted type 

Plush cireular, blank scale 
Plush eireular 

Fluch equare 


, y- 
‘2h Viueh equare /9 
Salford instruments, | mA, 6/6; 
5 mA, 6/9; $.7.C., 2 mA., as used in E.M.1. Output Meter, 


$6. All ere tull wave bridge and brand new 


METER RECTIFIERS. 


MINIATURE MODEL MOTORS. iin long « Iiin. diam 
Ain. dam spindie, wt. Sor. Will work from 6é¥ dry bactery 
and are reversible. Has ball bearings. 6/6. 
ALLERS 
ORNER 


VCRS7'+ trom 


(HL MMs NL PAN ALA 


Samra pep 

6 mPd. 600 ¥ 
Fter 

EP50's, trom 


11 UPPER 
LONDON, W.C.2. 


R1166's, Gashed 26/- 
Unmarked 6M. 
Conde 1vo 


PLEASE ADD POSTAGE OR CARRIAGE ON ALL 


INDICATING UNIT 277. Case size 
Siin. = Jin = lin deep Contains tin 
C.R. tube type VCR522 (same as chat used in 
G.E.C. ** Miniscope **), 4 VR9!, 2 VR92, anda 
host of useful modern components. Fieced 
with * Pocus and “ Brightness" controls, 
etc. Should convert to useful miniature 
orcilloscope. All tubes tested. 59/6. 
ART? MAINS TRANSFORMERS. § Pully 
shrouded, drop-through, Min. «x Jiin. 
Primary 110/125/150/210240 v 50-60 c/s. 
Secs., 325-0-325 v. 100 mfamp., 6.3 v., 3.5 
amp., and 5S v. 2 amp. BRAND NEW ex 
U.S.A , 29/6. 
REPLACEMENT MAINS TRANS., for 
RCA Amplifiers, Pri. 105/115/125 v., 50-60 
c/s., Sees., 350-0-350..380 v., 170 m/amp. 
6.3 v., 3 amp., C.T. and 5 v, 3 am in, x 
44in. x 44in, high Fully shrouded, ee. 
TRANSFORMER BARGAINS. Brand 
new ex-manufaccurer's surplus drap-through. 
Primary 200/250 voles 50 cps Secondary 
310-0-310 v.70 mA ,6.3¥.@3a..44.@ 2a. 
Can be used with either 4 or 6.3 v, rectifier 
Only 9/6 plus 1/6 poxt. A similar type trans 
former 325-0-325 100 mA., 6.3 v.44. 4¥ 
3 a. only 124, 
INSTRUMENT TRANSFORMERS. Par- 
meko. 230 v. A.C. input. 0-65-130-195 v. 
85 m/Amp. 6.3 v. 5 amp. and 6.3 v. 3 Amp. 
Shrouded, 3jin. x Min. x Min. high. 18/-. 
HEAVY DUTY LT TRANSFORMERS. 
230 v. A.C. mains input Secs. 5-0-5 v., 
5-0-5 v., and 5-0-5 v., all at 5 amos, each 
winding. 5, 10, 15, 20, 25, or 30 v. at 5 amps., 
or other possible combinations 4tin. x 
4jin. x Gin high. We. 12ib. BRAND NEW, 

16. ANOTHER, 230 v. A.C. mains input, 
Two separate secondary windings, each 
14 ¥. C.T. 12 amps. 7, 14, 21, of 26 v. at 12 
amps., of other posible combinations 
We. 24ib. Exn-Admiralty. Brand new, 42/6, 
G.8.C. 200-250 v. A.C. mains input. WO v. 
(tapped at 10 v.) 36 amps output Shin. x 
6in. « Jin, high, We, 241b., 55/ 
SELENIUM BRIDGE 
Funnel cooled A.C. input 
D.C output 0 v. IO amp. 47/6 « 
HEAVY DUTY SLIDER aesisvors. 
250 watts. Rated to carry 25 amp. 4 ohm 
resistance. For charging boards, etc. Worm 
drive. On metal stand $n x 4in. « bin. high 
BRAND NEW 7/6 each ANOTHER, 12 amos, 
| ohm, 190 watts, 6/6. ALSO 14 ohms, 
raded | to 4 amps, 7/6, 

ESISTORS. Latest miniature insulated 
Dubilier 4 watt type 8.7.5 Wire ends 
Useful values. ONLY 10/~ for 100 assorted! 


RECTIFIERS. 
4 y R.M.5. 


. RFR, 20-30 Mej/s, 12/6. 
40-50 Mcis., 17/6. RFI6, 50-45 Mc/s., 29'S and 
RFI7, 65-85 Mc/s., 32/6 
HIGH VOLTAGE POWER PACKS 
ex-U S.A. Brand new input 115 voles A.C., 
output 1,000 voics ac 250 mA. Complece with 
2 1616 vaives and | spare. Double choke and 
paper smoothing. €5/5/-. 
EDDYSTONE ROTARY POWER 
UNITS. in grey metal case. Input 12 ¥.0.C 
Output 160 v. at 6 mia. Complece with all 
smoothing and filcerin Size !2in. « bin. x 
Sin. We. I6lb. BRAND NEW, 19°46. 
BLOCK PAPER CAPACITORS, T.C.c. 
8 mFd., 1 kV wke., upright meg., size tin. x 
2bin. = Sin, high. Brand new and boxed 
TWO tor 15/-. 
THREE-CORED CABLE. 13/K4, 
ins., Circular, padded, common 
maroon. 12 yds., 9/-, or 100 vds., 59/4, 
METAL RECTIFIERS. 250 + 100 m/amps., 
69; 4 v. © miamps., 5/-. Many other types 
m ot 
WIRKEWOUND PoTs 100 ohms, 3 
watt. Colvern, tin. spindle, NEW, 2/6. All 
other values in stock 


rubber 
covered, 


iTems 


UN ANN 000 od Met A iat LY 


CHARLES BRITAIN (Radio) Ltd. 


SAINT MARTIN'S 


LANE, 


TEMple Bar 0545 


One Minute from Leicester Square Station (up Cranbourn Street) 
a6 Shop Hours: 9-4 p.m. (9-1 p.m. Thursday). 


Open all day Saturday 
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RADIO TRADERS LTD. 
23 WARDOUAR &ST., LONDON, W./ (Coventry Stree: end) 
Phone No. GERrard 3977/8 Grams: ‘Radiotrads”’ 


SPECIAL OFFER OF CURRENT MAN UPACTURE ELECTRO- 
LYTIC CONDENSERS 

8 mid, 450 v., 2/6 each; 16 mid. 450 v., +; 32 mid, 450 v., 4-58 x 8 mid 

450 v., 3/9; 8 x 16 mid. 450 v., 4/-; 16% 16 mid 450 v., 4/6; 32 x 32 mid 

350 v., S/-. Bias Condensers: 25 mid. 25 v., 1/6; 50 mid. 50 v., 1/9. 

Please note we can offer special discounts for quantities 


ELECTROLYTIC CONDENSERS. Manufacturers’ Surplus, in perfe: 
condition 

16 mid. 375 v., 2/-; 24 mld. 950 v., 1/6; 24 mid. 450 v., 2/3. 

BIAS CONDENSERS: |,000 mid i2 v., 1/6; 25 mid 25 v., 1/3; 30 mid 
2 v., Ue 

BLOCK PAPER CONDENSERS. 12 mid. 250 v., 7/6; 8 mid. 600 
7/6; 4 mid, 400 v., 3/6. We carry a large stock of block paper type con- 
densers. We invite your enquiries 
MIDGET MICA CONDENSERS. 000i, 
5/- per dozen 


0002, .0003, .0004, .0005 


200 Assorted Moulded Mica Condensers, popular values......... 42 10 0 
200 Assorted Silver Mica Condensers, popular values aio oe 
200 Assorted Carbon Resistors, 4,4 and | watt. Goodselection £1 10 0 


PAXOLIN SHEET. I8v 4) = yin.,! “3 10x 10x dyin., 1/6; 20% 10x din 
3/-; 10x 10x dyin, 2/-; 20x 10 x agin , 4/-. Minimum P & Pkg 1/6 


———— SARGAIN OFFER OF METERS 
“S$” Meters as used in $.27 receivers, €2/10/-; 0-200m/a., 24 In., 
10/6; 0-300 m/a., 2hin., 10/6; 0-500 m/a., 2hin., 12/6; 0-40 m/a. (scaled 
0-3 KV.), 10/6; 0-100 m/a., Zin. (scaled 0-300 “mag feed"’), 7/6. 


B.T H. CRYSTAL DIODES, 1/3. Very special price for large quantities. 

RESISTORS. { watt, 2/6 doz ; § wrt, 3/- doz; | watt, 4)- doz ; 2 watt 

6/- dox 

W.W. RESISTORS. 5 wart, 1/6; 10 wate, 2/6; 15 wate, 3/-; 20 wart 

3/6. We carry stocks of resistors from 2 watt to 150 wate W.W = Your 

enquiries invited 

HIGH STABILITY RESISTORS. { wate 5%, 64.0 5 wate 5%, 9d. 
1 wace 5%. I/- A few values in 1% and 2% still available 

ALL ORDERS FOR RESISTORS C.O.D. PLEASE, AS WE CANNOT GUAR 

ANTEE TO STOCK ALL VALUES 

W.W. VICONTROLS. ALL WELL-KNOWN MAKES. Pre-se: types, 

2/6; Spindle types, 3/-; Carbon type, less switch spindle and pre-set, 

2/-. With switch, 3/6 each 

SEMI-MIDGET 2-GANG 0005 Condenser, size 2§ x 2 x Ifin., 6/? 
each 

PUSH-BUTTON UNITS. |[0-way, complete with escutcheon and 
knobs, 10/6 each; 4-way, 2/6 each; knobs 3/- doz extra 

JONES PLUGS AND SOCKETS. 4-way, 3/-; 6&pin, 1/6; &pin, 4-: 
10-pin, 4/6; 12-pin, 6/- per pair 

—ARGAIN OFFER OF BATTERIES, 
4 v. Heavy Duty Bel! Baccery Size 64 x 44 x 2jin 

Jiv H.T. 15 ¥. UT. Sire 6x5 x Ijin 

i580 v HT 


674 v. Size 2§ x 3 
Ov HT 
All batteries sealed and unused 
reduction for quantities 


2/6 

: 2/6 

Size 23} x i x Igin sue cescoseneooosones 5/6 
tin puoahdvianasing 6/6 
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15v kt 34 x 33 x Ihin 


All plus 1/6 post and pke Speci 


WEARITE COILS. PA4, PO4 PAS POS, 1/3 each some doz 
VALVE HOLDERS. Moulded B9A, 7/6; B7G 6/-; Int. Oct. 9 - 
ng, Oct. . doz 
VALVE HOLDER FITTED WITH LOWER CAN, 1/6 per doz 
extra. Screening Cans for B7G and BIA doz 
Paxolin V/H int. Oct BIA, B7G, 5/- per doz; Eng. Oct, 5-pin 


SR Aie-.ss ° PLUGS AND SOCKETS, 5-pin, us 
eee 
AIR-SPACED TRIMMERS, 5, 10, 15 20, 25, 50; and 75 of pre-se 
and ‘pindle types 2)- exch 
PYE PLUGS AND SOCKETS, 1/6 per pair, ‘Tee F 
GROMMETS, | gers. assorced grommets, jin. to lin 
POST OFFICE LAMP JACKS No. 10 I/- each............ 
Lamp Covers ‘or same 
P74 2-pin plugs nd sockets are now available, 3/6 each 
OUTPUT TRANSFORMERS. Multi-ratio, 5/- each; Pentode 
or power. peooseonsvessesos eac 
WESTECTORS. WS, WXI2, W12, W4, I+ each.. doz 
SIGNAL LAMP HOLDERS. P.ne! mounting complete with 
adjusting lamphoider, 2/- each........ 
TAG STRIPS. Sway Y-; ouwp. 2/6; ‘S -way Wey 
way A 
POINTER KNOBS 
tpindle , 
WANDER PLUGS Red and black 
PHILIPS TRIMMER TOOLS. We @8ch.....ccccccccccccccceees doz 
CASH WITH ORDER Of C.0.0. ALL ORDERS DEPT. 
ALL ORDERS FOR LESS THAN © ADD POSTAGE 
We invite your enquiries for items no* listed 
Trade Counter open ¥ to 6 Monday to Friday 
Also 9 « | Sacurdays, Callers Weicomed. 
WHOLESALE MANUFACTURERS’ AND EXPORT ENQUIRIES INVITED 


Small black with  whies line, standard jin 


NOVEMBER, 1956 


JASON 
F.M 


EQUIPMENT 


AN EXPANDING PROGRAMME OF 
QUALITY KITS AND UNITS 


JASON now offer 3 distinct designs in F.M. Tuning Equip- 
ment, the latest of which brings in the desired programme 
at the turn of a switch. All Jason products are 
characterised by first-class design, stability and excellent 
performance. 

A brief summary of the range is given here 
sent on request. 


@ Switch Controlled Unit 


Stations tuned by 3-position rotary switch on front panel which 
shows station names Supplied assembled, tested and tuned. 
Eavily installed. Price €19/16/2. 


MEW /FM Tuner/Receiver 


For use with high-fidelity amplifiers. Self-powered with automatic 
frequency control, and caseode rf and cathode follower output 
stages. Price €28/13/6. 


Standard F/M Tuner 


Employs Permeability Tuner of our own design and manufacture, 
and is the accepted unit for use with the best amplifier systems. 
Price £16/12/7. 

FROM LEADING STOCKISTS EVERYWHERE 7 DETAILS FROM 
JASON MOTOR A ELECTRONIC CO., 
328, CRICKLEWOOD LANE, LONDON, N.W.2 
"Phone: SP Eedwell 7050 


Full details 


INSULATED INSPECTION MIRROR 


A one-piece steel handle securely soldered to 
a shell carries a mm. diameter glass dental 
type mirror 

All the exterior is coated with a thick continuous 
layer of synthetic i 
The mirror can be used with convenience and 
ad for the inspection of switch gear, relays, 


No. 1195 either plane or magnifying mirror. 
List No. 168 illustrated and describes this and 
other dental types of inspection mirrors. 


GOWLLANDS LTD., morcann roan, crovvon, surrey 


Obtainable from Small Tool or Scientific Instrument Dealers 


MANUFACTURED 
BY:— 


MATCHING SETS for EQUIPMENT, SPEAKERS AND RECORDS 


Write for tully ittustrated CATALOGUE. 


ell. 
~ i us STAMFORD (Depr. F4), 20 Colle: Parade, 
Salusbury Read, London, N collage 
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AMERICAN “COMMAND” RECEIVERS 


Huge purchase from the Air Ministry. These famous compact receivers which can be used for a variety of 
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purposes are offered at ridiculously low prices while stocks last. Complete with 6 metal type valves, | each of 
12K8, 12SR7, 12A6, and if AE ry’ in aluminium case size r x Spin. x Sin. Circuies supplied. Choice of Models, 
BC455 (6-9 Me/s. » 255 54 (3-6 Mc/s.), 27/6; BC453 ke/s, the renowned “ Q Fiver *’), 59 OR 
BRAND NEW IN M Kuens CARTONS, 69/6. Trawler ~ Mode! (1.5-3.0 Mc/s), 65/-. OR BRAND NEW 
IN MAKER'S CARTONS, 75/-. 


ium wave coil unit for BC454 and BC45S with instructions 13/3. 


BC.410 MODULATION TRANS- 
FORMERS. Brand new spares for this 
famous American Transmitter. in 
Maker's Original Cases. ONLY 45 each. 


CONSTANT VOLTAGE pnens. 
FORMERS. Manufactured 

of CHICAGO, U.S.A. Primary ise ¥. 
or 190-250 v. Secondary 115 v. precisely 
at 2 KVA. Can be adjusted for 50 or 
60 cycles operation. Primary and 
secondary are completely isolated, 
and for 230 v. output two can be used 
in series. Fully guaranteed. ONLY 
£21 each or £40 per pair. 


RF UNITS TYPE 26. For use with 
the R.1355 or any receiver with a 6.3 v. 
supply. Thisis che variable tuning unit 
which uses 2 valves EF5S4 and | of ECS2. 
Covers 65-50 Mc/s. (5-4 metres). Com- 
plete wich valves, and BRAND NEW 
IN MAKER'S CARTONS. ONLY 29/6 


each. 


MARCON! BAND Ili CRYSTAL 
CALIBRATORS. Frequency range 
170-240 Mc/s. incorporates 5 Mc/s. 
crystal for better chan .001 per cent. 
accuracy. Directly calibrated dial, 
internal A.C. mains pack. Complete 
with spare set of valves and instruction 
manual in maker's transit cases. 
BRAND NEW. ONLY 45/19/6. 


TRANSFORMERS. Manufactured to 
our specification and fully guaranteed, 
Upright mounting, fully shrouded. 
normal primaries. 


425 v.0425 v. 750 mA., 63 v. 4.4., 
63 v.448.,5¥.3 a., Be. 
350 v.0-350 v. 160 mA., 6.3 v. 6 a. 
6.3 v.34.,5v.3a., 47/6. 
350 v.0-350 v. 180 mA., 6.3 v. 5 a., 
5 v. 3a., 37/6, 

v.0-250 v. 100 mA., 6.3 v. 6 a, 
5 v.3a., 37/6, 
250 v.0-2150 v. © mA., 63 v. 3 2., 
5 v.2a., 21/-. 
TRANSFORMERS, FILAMENT. 
6.3 v.2., 7/6, 63 v.34., 10/6, 
TRANSFORMERS, EHT Upright 
mounting. 


EHT for VCR97 Tube 2,500 v. 5 mA. 
2v.02¥. Lia, 2v.02v.20., 42/6 
EHT 5,500 v. 5 mA., 2 v. I «@., 79/6. 
EHT 7,000 v. 5 mA., 2 v. | a. 89/6. 
EHT 7,000 v.5 mA., 4¥v. 1 a, 89/6. 


TRANSFORMERS, EX-W.D. AND 
ADMIRALTY. Built to more than 
50 per cent. safety factor with normal 
A.C. mains primaries. Brand new and 


unused. 
330-0-330 v. 100 mA. 4 v. 3 «., 15/-. 


L.T. HEAVY DUTY. Has 2 separate 
windings of 7 v.0-7 v. at 12 amps. 
ONLY 42/6. 


L.T. HEAVY DUTY. Has 3 separate 
windings of 5 v.-0-5 v. at 5 amps., and 
by using combinations will give various 
voltages at high current. ONLY 29/6. 


COMMUNICATIONS RECEIVER R.1155 


The famous ex-Bomber C 
over to be supreme in its class. Covers 5 wave songeet 
18.5-7.5 Mc/s., 7.5-3.0 Mc/s., |,500-600 kc/s., 500-200 c/s., 200- 
75 ke/s., and is easily and simply adapted for normal mains use, 
full details being supplied. ONLY €10/19/6. 
These are ym ny ae Non in perfect working order, 
fully tested before despatc 
A.C. MAINS POWER! PACK OUTPUT STAGE, in black 
metal case, enabling the receiver to be operated <p 
by just plugin in, without any modificati Can be 

as follows: H built-in é4in. P.M. speaker, £5/5/-, ~ LESS 
po oy eaNte/. With 8° P.M. speaker, £6/10/ 
DEDUCT 10/- IF PURCHASING RECEIVER XND POWER 
PACK TOGETHER. 
Send S.A.E. for illustrated leaflet, or 1/3 for 14-page bookie 
which gives technical informasion, circuits, etc., and is supplied 
free with each receiver. 


d Receiver known the world 


CLASS D WAVEMETER 


Another purchase of this famous crystal-controlied wavemeter 
which has been repeatedly reviewed and r 


159 RECEIVER UNIT. Contains | 
each valve, types EFSO, EASO, SP6i, 
RL37 and 24 v. selector switch. ONLY 
7/6, 


RCA. Bin, P.M. SPEAKER, mounted 
in heavy black crackled metal cabinet 
with chromium grill, and padded feet 
Size lifin. w. x l0jin. bh. & Gin. od 
ideal for use with receivers or as an 
extension. BRAND NEW IN MAKER'S 
CARTONS. ONLY 48/-. 


100 MICROAMPS METERS. 2ijin 
circular flush mounting Widely 
calibrated scale of 15 divisions marked 
“ yards" which can be rewritten to 
suit requirements, These movements 
are almost unobtainable today and 
being BRAND NEW IN MAKER'S 
CARTONS are a snip at ONLY 42/6, 


‘PYE”™ 45 MC/S I.F. STRIP. Ready 
made for London Vision Channel, this 
S-stage strip contains 6 vaives EFSO and 
| 6A 50. BRAND NEW ONLY 59/6 
or less valves 39/6. 


MODEL-MAKER’S MOTOR. Rever- 
sible poles. Only 2in. long and thin. 


in the “ R.S.G.B."’ Bulletin as being suitable for amateur trans- 
mitters. Covers |.9-8.0 Mc/s., and is complete with 100/1,000 
ke/s. crystal, 2 valves ECH35, two 6volt vibrators and in- 
struction manual. Designed for 6 v. D.C. operation, but 
simple mod. data for A.C. supplied. BRAND NEW IN 
MAKER'S TRANSIT CASES. ONLY €5/19/6. Transformer 
for A.C. modification, 7/6. 


COLLINS TCS TRANSMITTERS 


Special offer of these famous American . eee. Fre- 
quency range |.5-12.0 Mc/s. in 3 bands. valves, 2 of 
1625 in PA. Stage, — buffer and 1625 oe stage, 3 of 


12A6 in oscillator s 

Provision for VFO or 
late and aerial-current meters. 
1ON. ONLY 

available €8/10/-. 


Pty positions. Has 

1 NEW CONDI- 

os Matching. receivers Type 46159 
HE PAIR £20 


METERS 


F.3.D. SIZE AND TYPE PRICE 
50 microamps D.C. pin. Plush circular .............. 59/6 
500 microamps D.C. in. Flush square ........... 27/6 
i ma. a OS een Se 22/6 

S5ma.D.C. ..... a, pm square (sealed 6-100 
sociptectamnialiialialinanins 10/6 
10ma.D.C. ..... din Flush circular (blank euste) 10/6 
150 m.a. D.C 2in. Plush square 7% 
200 m.a. D.C 2tin, Flush circular ; 12/6 
500 m.a. thermo 2in. Proj. circular .......... j $/- 
4 amp. 0.C 2hin. Plush circular . néiniemia 15/- 
20 amp. D.C 2in, Proj. circular * <a "6 
40 amp. D.C Zin. Proj. circular va , "% 
30-0-30 amp. D.C Car type movingiron .......... $/- 

1S volts A.C. 2yin. Flush circular moving 
iron ‘ 86 

300 volts A.C. ..... 2iin. Plush circular moving 
iron . RS 

2 Kilovoits A.C.... 2bin. Proj. circular electro- 
~S Fppeeeasearetces: 22/6 
300 volts D.C. Zin. Plush square . 10% 


er, with gin long spindle. Ww 
operate on 4, 6 12 of 24 v. D.C 
ONLY. 10/6. 


100-0-100 VOLTS METERS by San- 
gamo Weston. jin. circular, basic 
movement being 500-0-500 microamps. 
A really firse-class centre zero meter 
for hundreds of uses. BRANO NEW 
IN MAKER'S CARTONS. ONLY 27/6. 


POCKET VOLTMETERS. Nox ex- 
Govt, Read 0-15 v. and 0-300 v. A.C, 
or D.C. BRAND NEW AND UN- 
USED. ONLY 16/6, 


WALKIE TALKIE TYPE 18. Covers 
6.0-9.0 Mc/s. Transmitting and receiving 
units in metal case, complete with valves. 
in excelient condition. ONLY 79/6, 


AVOMINOR CARRYING CASES. 
Size Sin. x Sin. « in. with long carry- 
ing strap. in high-quality leacher with 
press stud fixing flap. Made for UNI- 
VERSAL Avominor, BRAND NEW 
ONLY 7/6, 


CRYSTALS. GBricish Standard 2-pin 
500 4 Miniature 200 kc/s and 
5 /- h 


AMERICAN i4v DYNAMOTORS. 
Output 225 v. © mA. idea! for car 
radio or running electric shaver from 


car battery. ONLY 45/. 
CHOKES. 0H © mA., 4; SH 
200 mA., 7/6. 


1.-WAY SCREENED CABLE. in 
10fc. lengths, ficced with plugs oronty 
made for use with the | t 
USED. ONLY 17/6 per lead, 


TRII96 TRANSMITTER SECTION, 
complete with valves E132, EFSO 
CVS01, and ali components. BRAND 
NEW. Price ONLY 12/4, 


Cash with order please, and print name and address clearly 


(Open unt! 


Radio « Cavace, 138 Gray’s inn Road, 
London, W.C.1. 
| p.m. Saturdays. We are 2 mins. trom High Holborn (Chancery Lane Station) and 5 mins. by bus from King’s Cross) 


Phone: TERMINUS 7937 
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Quality Electronic Equipment. All guaranteed to be in perfect condition 


VALVE VOLTMETERS 


MULTIMETERS ‘45 


avo Minor 
Avo 40 RCA 
A ANTI TAYLOR 170A 
erRK TAYLOR I71A . 
10 
TAYLOE SIGNAL GENERATORS 
TAYLO 
AVO Wide Range £20 
COSSOR Ganging Osci £25 
MARCONI TFI44G £90 
MARCONI 390G ............ £35 
MARCONI 517 ............... €35 


TAYLOR 658 woes Oe 


| MARCONI CRI00 420 0 0; 


Plus carriage and packing 25/- 


COMMUNICATION RECEIVERS 
HALLICRAFTERS 
piresidiasieae 


ETERS | 
y.8.A. FREQUENCY - 


a5 kcis- 20S 


EDDYSTONE NATIONAL 


HRO 7, complete as new, £140 0 0 
00 
£35 


R107, S20R, SX24, SX28, B2, TX/RX, HRO’s, etc. 


é VHF-UHF RECEIVERS 1 
KLYSTRONS MAGNETRONS 
Receivers Type AN/APR4 30 
Mc/s-1,000 Mc/s. Type AN/APRS 
1,000 Mc/s-6,000 Mc/s 


U.S.A. 10 cm., 3 cm., 1.5 cm 
MICROWAVE EQUIPMENT 
TS3, TSIO, TSi3, TSI4, TS34, 


| 
| 
' 
| 
| 
| 1336, Ts62, ST69, TS127, TS226, 
TS45/AP, TS89, TS47, TS174 and 


COSSOR Double Beam Oscilloscopes 
Types 339 and 3339 
Electrical Specifications of Type 339 

Time Base Frequency. 6 to 250,000 cps. 
Amplifier. 43mV RMS/mm. 10 to 100,000 cps 3dB. 

1.3mV RMS/mm. 10 to 100,000 cps 3dB (2 stage). 

10mV RMS/mm. to 10 2,000,000 cps 3dB (2 stage). 
Deflector Coils. 2mm/mA RMS. 
Power Supply. |i0-250V A.C. 120 watts. 
Sensitivity. YI, Y2 3.1V D.C. 1.1V RMS (volt/mm). 

X 2.25V D.C. 0.8V RMS (volt/mm). 
Screen Diameter. |!4mm. 
All in good working condition. 
£25. Type 339 £30. 


Also supplied Rebuilt to Laboratory standard and guaran:eed for 
months. Prices on request 


PRICES : Type 3339 


WE ALIGN, RECONDITION and CALIBRATE RECEIVERS also TEST EQUIPMENT in our own LABORATORIES 


Write, cali er Telephone 
GERrard 8410 


UNIVERSAL ELECTRONICS 


Shop hours, 9.30 a.m. to 6p.m. 
Thursday 9.30 a.m. to | p.m. 
OPEN All DAY SATURDAY 


22/27 LISLE STREET, LEICESTER SQUARE, LONDON, W.C.2 


GET ALL YOUR RADIO COMPONENTS & ELECTRONIC EQUIPMENT 


ACOs 
B-LEE 
BRIMAR 
COLLARO 
ENTHOVEN n> 
MULLARD T Ss 
BULGIN oe S N T 
DENCO D U 
ACRU 

iB. p.**- 


L. WESTWOOD 


phone 


G.E.c. 
HUNTS 
HENLYS 
GOODMANS 
CONNOISSEUR 
RELIANCE 

oO GARRARD 
N E TANNOY 

E R LEAK 
we. 


from 


46 GEORGE STREET 


ly 


47783 Ss 


OXFORD 
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built tothe highest standard! 


% CABINET car. no. casi 


A well-designed Bureau-cype Cabinet in a 
medium size. Veneered in a highly figured 
Walnut. Outside dimensions, length 294in., % CABINET car. no. casio 
ot CABINET CAT. NO. CAB/O! depth I6in., height J2in Sloping control 


panel on right-hand side approx. (in. x A magnificent Bureau-type Cabinet of the 
A very high quality Cabinet in a modern 10jin. Removable baseboard on right hand Wat highest — oe — 
design. Exterior veneered in a highly figured side approx. I3}in. x I3in. Large record srnut ok neg oh ene ‘eg 
Walnut. Solid block-board lift-up top with all compartment inside the cabinet, located at interior wit “o~ non te pion 7 ut- 
nteriors veneered in Sycamore. Full silk the top on left-hand side 12 Gns. og ag engt ~~ ~ 9 oo 
front. 27in, x 16in. x 32in. high. £8 CASH ONLY e eigne - OPINE COMETS! PON ON Fight 
CASH ONLY Packing and carriage 20/-. hand side approx, I6in. x IOsin. Removable 
Packing and carriage 15/- baseboard on right side approx 1Stin. x 
; Sin Two full-sized felt lined compartments 
* F.M..VHF TUNERS in the lower half CASH 164 Gns. 
Self powered, Six valves with grounded grid ° dit T 
RF stage followed by additive mixer using 7 oe Crome cpp 
a FCC8S twin triode in sealed permeability lacking and carriage 28)- 
tuned unit. Two |.F. stages ensure maximum 
gain with 6AL5 double diode as ratio detector 
Frequency coverage of 85-101 megacycies 
allows adequate overlap. Very finest quality 
throughout 


* DISC 


PLAYER 
& RADIO & RADIOGRAM Specially designed for the amateur builder, 


these Disc Players consist of che lacest four- 
CHASSIS CAT. NO. FMT/A speed Automatic Record Changers, con.plete 
' Complete Unit in Cabinet with Magic-eye with crystal turnover pick-up head for long- 
Technique. General Specifications applic- tuning. Boxed, I3in. long x 64in. overall playing and standard records, mounted on 
able to all models. depth x 7Lin high (approx.) sycamore-lined base. Supplied complete with 
A.C. 200/250 volts 50 cycles only. Suitably Or on Credic Terme. 2 16 Gns. fitted mains lead and screened pick-up lead 


lic multi-coloured glass dial of the horizontal Packing and carriage 12/6 ready for connecting up 
type Slow motion tuning drive. Full — 4 CASH ns. 


provision of Automatic Volume Control Packing and carriage 7/6. 
Negative feed-back from output transformer 


secondary Sockets provided for Aerial, * AUTOMATIC 
Earth 


Gram, Pick-up and Extension Speaker. 
Connections provided to Gram. Motor con- RECORD CHANGERS 
trolled by Chassis On/Off switch. All in- All automatic Record Changers are 
ductances have an exceptionally high Q value f the latest t d d 
The Audio Section is designed for first rate CAT. NO. FMT/B o e latest Cype and unused. 
reproduction on Radio and Gramophone ¥ d CAT. NO. RC/A: This is the latest 


Cc ' luding magi ! 
The cone conerele hove boon given on entre tition lone’ Sin ee Saas multi-speed changer incorporating 16 
' ge to embrace all types of recordings P 1 1 £ r.p.m for - talking books,"’ and 

‘ “ CASH ove > ’ 
pans & .o A: S-valve Superhet, 3 wave ver ee ee £ 3. 5.0 arrangement for manual control, 
Packing and carriage 12/6. : suns . Fitte with high fidelity Crystal 
CAT. NO. CR/AFMA47: 7-vaive Superhere | Je Loudspeakers, Gram | Turnover Pick-up Head. A.C. mains 
Sron Credit Terms, na) 34 Se | Amplifiers, Tape Recorder | 7°20 vols, 50cyclesouly. op 49 @ 

: . 

Packing ond carriage 18/-. equipment, etc., available Packing ond carriage 12/6, 

CAT. NO. CR/APM49/PP: 9-valve ; 

Siperher with FPLVHE Bend (4 wavebande), | 2¢ keenest prices. ALL FULLY GUARANTEED 


Push-pull output including 2 loudspeakers. Send for large illustrated Generous extended credit terms on 
CASH 26 Gans. Or on Credit Terms 


orders exceeding 615. 
Packing & carriage 1%/- catalogue Dealers supplied at full discounts. 


Superhet. Chassis of Latest Design and 


All enquiries (excluding Northern Area) to:- B Northern enquiries on‘y (not Scotland andN.!reland)to:- 


rs cr — —— " 
| 


' MAYLIT LTD 


ae eee Seana 


; 


DIRECT SALES LTD. 5 3 MARLBOROUGH ROAD, ALTRINCHAM, CHESHIRE 


90 JUDD &T., LONDON, W.C.1. TER 9876 B Telephone enquiries: ALTRINCHAM 4045 
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RELAYS P.O. TYPE 3000 


BUILT TO YOUR 
SPECIFICATION 


QUICK DELIVERY 
KEEN PRICES 


CONTACTS UP TO 
8 CHANGE OVER 


METERS 
F.8.0. 


Micros 


GUARANTEED 


Site 
ahir MoleR 
MC/FR 
MC/FS 
ae plug type 
MC/F 


amp 
(multirange 6 


(scaled 0/15 KV 
Milliamp 
MC IPS Elliott 5Q/87 
APS 


60-0-50 Amp 
15 Volt 
20 
40 
800 
800 
ry? 

" Te 40/- 
jhSTRUMENT RECTIFIERS. | Bridge 1 m/a. 8/6, 6 m/a. 7/6, 
50 m/a, G/-. Post 6d 
HEADPHONES, Halanced 


| Wave 


armature with cord and plug, very sensitive 
sound powered, only 12/6 pair, post fe 2 pairs will provide 2-way intercom 
without batteries. Sockets for the plug 1/3 ea 

HEADPHONES. High resistance 4,0000) Type CHR new 12/6 pair, post 1/6. 
FREQUENCY MODULATOR. As described in June issue p, 262, for making 
a Wobbulator. 10/6. Post 2 Also 0565 valve with holder 
TRANSFORMERS. Norma! primaries, 360-0-360 v. 120 m/a 2x 63 Vv 
and 6 v. tropicalized. 26/-. Also 160 m/a. with extra 6.3 v 30/-. Post 2/6. 
VARIAC TRANSFORMERS. 40 CO 7.5 amps enables mains to be kept con 
stant, 430/-. Cge. 7/6 

R.F. UNITE. Type 26 26/-. 


P. 2/6 
SACKS POST OFFICE STANDARD. high with U-channe sides 
drilled for 10in, panels, heavy angle base. 4ft. 10in. also in stock 
JACK PLUGS. 2-contact with ¢ round screw-on cover. 2/6 each, 27/- 
INSPECTION LAMP. Fits on forehead leaving hands free, battery case « 
on belt 7/6. Post 1/6. Ta E.R. Battery No. 1215 2/9 post 9d 
PUOTORULTIPLIER No. OIA. Ideal for film scanning, spectography, 
Alpha counting, colorimetric measurement, etc., supplied complete in 
tproof chamber with lamp, wired with the resistor network, 70/-. 
PLIFIERS. A high-fidelity unit with separate Bass and Treble controls, 
constant impedance attentuator for setting volume level. 15 watt output, 
for 200/250 v. A.C, mains operation, Ideal for P.A. work, dances, etc 
LESS VALVES, 812/10/-. nplete with valves, €16/12/6. Cge. 12/6. 
RECEIVER R1156. brand new, Aerial tested. In maker's original transit 
case, £11/189/6. Carr. 10/6. Publication gtving circuit diagrams, etc., 1/3. 
46 Me/s PYE 1.7. STRIP. These vision units are brand new and complete 
with 6 EF50 valves and EA50. Out price only 66/-, Post 3/ 
TELEPHONE SETS. For perfect communication between 2 or more posi 
tions. Wall lype, « pair of iits, 26. Batteries 6/6, Twin wire 64. yard 
Desk Type, now available, latest 1 sty - Two complete units ready 
for use, €6/17/6, Wire 64d. 
RADIO ACTIVITY MEASURING INSTRUMENTS. Various type 
100215, Airmec Kate meter } 1011 in case with Gamma probe, 
Geiger tubes, et: The 64 r. Further details on request 
ROOM THERMOSTAT. Adjustable between 45 and 75 deg. Far 
10 amp. A.C. Ideal for greenhouses, etc,, 36/+. Post 2 
GEARED MOYORS. 4K P.M. at 12 v., 8 R.P.M, at 24v. Very powerful, 
supplied with a suppressor which can easily be removed. 36/-, post 2 
P.M. SPEAKERS. iGin. In portable case with flex and plug in own com 
martment 5O/-, ¢ * 
ENT-AXIA FANS. 


DC. 90/-, et 2/1 
GENALEX PRTRAGTION FANS. 


60/65 mc/s. variable tuning, with all valves, 


oft 


doz 


lips 


1029C, 


spare 


260 v. 


40/250 volts A.C. Gin, diam, blades 130/-, 12 volt 
230/250 volt 50 cv. Induction motor 
1,350 r.p.m,, 85 watts, in. bla silent running, 86/16/-. Cge. 7/6 

RATIO ARM UNITS. 600 ohms 600 ohms, 80/-. 


WHEATSTONE RESISTANCE BRIDGE. 1 to 10,000 ohms "Mug type 
ELECTRO MAGNETIC 
COUNTERS 


Post 2 


£5. 


Post Office type LLA, counting up 
to 0,000, 2 to 6 volts D.C. 3 ohm 
coil, 12/6 each. Post 1/-, Many 
other types in stock, 


slic 


ROTARY CONVERTERS. ‘put 24 volt D.C. Output 100 watts at 230 
volt A.C., 02/6. Also avai in & metal case with switch, 106/-. Cg. 7/6 
ROTARY CONVERTERS. in pt ut 24 volt D.C, Output 150 watts at 230 v 
A.C, 200 watts at 220 volts A.C., complete in wood case with 0/300 volt 
meter, 4 position switch and voltage regulating resistance, 160/-. Al 


L. WILKINSON (CROYDON) LTD. 
Telegrams: “WILCO,” CROYDON 


19, LANSDOWNE ROAD, CROYDON 
Phone: CRO. 0639 


Wrretess Worip 


| 
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WHAT... 


Py formula for 
pia fe dynamic resist- ? 


Wireless World ance of a tuned circuit 


DIARY 1957 
- +» ate the requirements . 
for fitting two or more P 
television receivers to one e 
acrial 


. are the licence regula- 
tions governing the use of ? 
private mobile radio 


the component 


for: resistors; elec- 
capacitors; pickup e 


. requency 
allocations for: papper 
scientific and medical; 
Amateurs; Radiosonde; © 
Surveillance radar 


The answers to these and many other questions will be 
found in the WIRELESS WORLD DIARY. It contains 
an 80-page technical and general reference section and 
diary pages of a week to an opening. An invaluable 
companion for the radio man, designed to fit—and to suit— 
the pocket. 


Wireless World Diary, 1957 


inc. P.T.: Rexine 4s. 34. (O'seos 3s. 6d.) Leather 6s. Od. (O'seas 5s. 0d.) 
From Stationers, Booksellers and Dealers. 


Published by T. J. & J. SMITH Ltd. 


in conjunction with 


“WIRELESS WORLD,” DORSET HOUSE, STAMFORD 8T., LONDON, 8.£.1 


WANTED URGENTLY 


Exceptional Prices paid for 


BC221 


FREQUENCY METERS or CASES 


Kindly advise price required. No reasonable 


figure refused, as we DO require these urgently 


UNIVERSAL ELECTRONICS 
22 Lisle Street, Leicester Square, London, W.C.2 


@ MANCHESTER 


AUDIO CENTRE vio se 
LANCASTER HI-FIDELITY COMPANY 


are stockists of 
All leading makes of Quality equipment including 
ARMSTRONG, LEAK, QUAD, PYE, SOUND SALES, 
etc., etc. Large variety of Loudspeakers, Direct 
Comparison facilities. 
FERROGRAPH TAPE RECORDERS 
Hire Purchase & Credit Terms for equipment. 
144 OXFORD ROAD 
MANCHESTER, 13 (Ali Saints). 
Bus Route 41 or 42 to Roxy Cinema. 
ALSOC AT 105 YORK ROAD, WEST HARTLEPOOL 


NOVEMBER, 1956 
— 
Telephone: 


GERrard 
6794/1453 


‘A GREAT 


EX. GOVT. 


PURCHASE 


__ BRAND NEW & UNUSED 
**Motorola” (usa) 


F.M. TRANS/REC. COMBINATIONS 


COMMUNICATIONS TYPE 


30-40 Megacycles. 


For 


6v. Mobile Operation. 


Absolutely complete and ready to use, including 


original spares kit and 


“ Battery Unit” 


" ee Spares "’ 


|| AIRCRAPT RADIO RECEIVER (BY 
|| R.C.A. Model No. CRY. 46151). Freq. 
195 ke/s. to 9050 kc/s. (33-1500 metres) 
continuous, For 28 v. D.C. input with buile- 
in dynamotor. This 6 vaive receiver with 
2 RF. scages and 2 LF. stages with B.F.O, 
and C.W. is in our opinion one of the 
finest sets so far released by the Air Min- 
istry. With instruction diagram to convert 
for mains. For the very modest price of 
£10/10/-, carr. paid. In good working order. 


$.27 HALLICRAPTER. Freq. range: 
\27~-143 Mc/s. A.M/*.M. The only a 
that needs no further description; ve 
condition, for the very low price of a= carr. 
and packing 20/-. 


COLLINS RADIO RECEIVERS TYPE 
46159A. Freq. range: 

input 12 v. or 220 v. OD. 

power pack. This unit is part of TCS-12- 
TRANS. receiver equipment. in clean and 
good condition. Limited quantity, €15, carr 
f 


R.AIISSA RECEIVER. Scill available as 
previously advertised in good working order 
£8/10/-, carr. 10/-. 


POWER PACK FOR THE ABOVE 
MODELS AVAILABLE. complete wich 
speaker, built into very attractive polished 
Bin. extension cabinet, ready for use on 
200-250 v. A.C. mains, &5/10/-, carr. 7/6. 


R.109 RECEIVERS, 1.8 to 3.9 meg., and 3.9 
to 6.5 meg. In good working order, £4/7/6, 
carr. 10/- 


R.IIRA RECEIVER. 
£3/17/6, carr. 7/6. 


RCA. BRAND NEW. i5in. 15 ohms. 
|30 wact P.M. speakers, €9/19/6, carr. 12/6. 


C.M.G. 725 PHOTO CELLS (OSRAM). 
Brand new, 15/-, p.p. |/-. 


In good condition, 


detailed operators’ 


manual. 


* Transmitter—Receiver Unit"’ 


~— 


ADJOINING 
LEICESTER SQ. 
TUBE STATION 


15, LITTLE NEWPORT STREET, LONDON, W.C.2. 


We also can supply a 

STRICTLY LIMITED QUANTITY 
of these units already converted for 
117v FIXED STATION OPERATION. 


“ Crystals *’ 


paralieled push-pull. Standard 200-250 v. A.C. input. 
Output imped. 600 ohms. Line. High imp. gram. and 
mike. input. Bass boost control ficted. Quality amplifier 
housed in strong metal case, ready for use. Terrific 


perforn.ance. . carr, extra 


Please write, phone or call for 
further details. 


50 WATT EX-GOVT. AMPLIFIER with 4-KT66s in 


BC.454, 3-6 Mc/s. Clean and boxed, £1/10/~, p.p. 3/-. 
BC.455. 6-9 Mc/s. (Command set). Clean and boxed, 
£1/7/6, p.p. 3/-. 


A ates MULTIPLIER CELLS Type 
931A. ef-s p.p. t/-. Also 931A, complete on chassis 
with oie jer network and 2-832 valveholders, etc., 
£3/10/-, p.p. 2/-. 


WAVEMETER CLASS D. Freq. band, 1,900 kc/s. 
to 8,000 ke/s. (158-37.5 metres) in two ranges, 1,900 
ke/s,-4,000 ke/s. Also 4,000 kc/s.-8,000 kc/s., in perfect 
working order. Supply 6 v. D.C. input, €5/19/6, carr. 5/~. 


E.H.T. TRANSFORMERS: 4.5 kv. ar 
230 v. BARGAIN PRICE 32/6, post 3/-. 
METERS iin. ROUND FLUSH MOUNTING, 
BRAND NEW. 06-300 v. A.C. 3/-, p.p. 1/6; 0.200 v. 
A.C. 25/-, p.p. 1/6. 

MAGNETIC MARCHING COMPASS MK. I. 
Pocket size, Zin. x 2hin. Black bakelice case, mirrored lid, 
14/6, p.p. 9d. 

3AS VALVES, brand new, 1 90), 12/6, p. ° 
CONDENSERS, 2 mid. 7.5 ky. wkg. at is kv. Test 
(Dubilier). Brand new in original crate, €2/10/-, carr, 5/-. 


VARIABLE VOLTAGE REGULATOR TRANS- 
FORMERS. input 230 v. A.C. at 2! amps. Output 57.5 
volts in 16 equal steps to 230 v. at 2! amps. Ex-Gove., 
in perfect condition. €12/10/-, carr. extra. 


DON “8° TWIN TELEPHONE CABLE, on | mile 
and § mile drums. €5 per mile, 25/~ per § mile, carr. extra. 


10 m/a. Pri. 


CARRIAGE APPLIES TO ENGLAND ONLY 
QUOTATIONS TO THE TRADE FOR BULK SUP- 
PLIES. ALSO ACTUAL ENQUIRIES WELCOMED. 
MANY OTHER LINES IN STOCK 


VALVE TESTER (by Radio City Produces, 
U.S.A.). Model 314. Brand new, unused 
with instruction manual, 110-220 v. A.C 
50 c/s. Will cost most American vaives from 

1.1 v. co 200 v. £10, carr. 5/- | 


ROTARY CONVERTERS, Ex-Gove 
D.C. input 230 v 
125 waces 


ia 
A.C. Output 50 cycles at 
Complete in carrying case, with 
voltage control, sliding resistance, mains 
switch and 0-300 v. A.C. flush meter. tn 
perfect working order €8/10/—. carr. extra 


ROTARY CONVERTERS. 24 v. D.C. 
230 v. A.C, 50 cycles. 100 wates. Fully cesced, 
44/12/6, carr, 7/6. 


RACKS, STANDARD G.P.O. for 
panels. Steel channel sides, correct! 
heavy angle base. Height 6c. €3/10/ 
extra. 


APG? RADAR JAMMING TRANS- 
MITTER. Containing 93 la photo-cell, com,| 
plete with resistance network; 2-6AC7's-| 
1-6AG7, 2-807's, 2-2012 vaives in push-pull! 
For use in centimetric bands. 64/19/6,) 
carr, 10/-. 


DINGHY 6.05. TRANSMITTER 
8.C.7788 


19in 
drilled 
~ carr 


Complete, 39/6, carr. 5/- 


BEACON TRANSMITTER RECEIVER | 
RT.37-PPN2, Complete with serial mast, 
H-S.30A headset. 91.4 v. B7G Min. valves 
age 3-1S5's  1-1R5), also 2-2 v. 7 pin 
yn. vibrators. Complete in heavy duty 
seers, new and unusec “4ji9/6, carr. 
/6. 


ACCUMULATORS. Bakelite cased 
100 ampere. 75 actual. Ex-Gove. New and) 
Unused. Complete with carrying handle. 
ideal for coupling 6 or 12 v storage bacteries 

Size Ghin, x 6jin, x Bpin, 15/- each. Carr. 3/6 
each. 3 sent for 7/6 or 6 for 12/6 Carr 
BENDIX DYNAMOTORS. 28 ¥ 


input 230 v. O.C., output at 100 mia 
and box, 74/6. 


z¥ 


0.C. 
New 
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BROWN 'S M/C HEADPHONES wich ear pads and 6ft. cord 18/6. 
VALVES. Piease send for rom. 
RHEOSTATS. i2¥./ 2. ;i2¥ 5 10/6. 
NEW FREQUENCY CRYSTALS. 10/6 each. alone — on request 
MAINS TRANSFORMERS. Inpor 100/240 v- ut 350-0-350 
or 250-0-250 volts 80 mA. and 4and 6.3 v, 44. and 4 a v.24. Price 
22/6. input 200/240 v. Output tapped 3, 4, 5, 6, 8, 9, 10, 12, 15, 18 
WW, 24, 0 volts, 2 amp., 22/6. Output 17-11-5 voles 5 amp., 22/9. Our 
put (7-11-Sv. iba, 16/6. 634.24, 8/6. All with one year’s guarantee. 
D.P.0.T. RELAYS. Operate at 200/300 voits D.C., 8/6. We can 
supply any type of relay to your requirements. 

W SELENIUM RECTIFIERS. F.W. 12/6 volts 3 amps., 12/6; 

17/6; 6 amp., B0/-; | amp., 8/6; 12 v. 100 mA, 3/-; H.W 
100 mA., 10/+5 250 v. 300 mA., 18/6. 
GERMANIUM or SILICON CRYSTAL DIODES 3/9. 
M/C MICROPHONES with macched Trans., 15/6. 
AUTOMATION AND TIME DELAY. We specialise in units 
giving varying time constants. Please send us your requirements 
er problems. 
FISHING ROD AERIALS. Set of 3 9/-, plus 1/6 rail charge 
NIFE NICKEL ACCUMULATORS, |.2¥.2 28 x § x Jin., 6/-. 
CHROME-VANADIUM HIGH SPEED STEEL TWIST 
DRILLS, Set of 9, 1/16 co 4, 3/9. Set of 7 fuil size 6/-, 13 10/-in wallers 
MINIATURE RELAYS. {0 amp. Silver Contacts, 12 or 6 v. O.C 
Types 5.M, 7/6, 5.M. or B, or $.C.O., 8/6. Post paid. 
AMERICAN IPF-TX/RX UNITS. New condition, containing 
6 65H7, 3 7193, 2 GH6 Valves. Tunes approx. 160 Mc/s. To clear, 33/-. 
UNISELECTOR SWITCHES. 50 volts D.C., 26/-. 
¥.0. VEEDER COUNTERS. 24-50 volt D.C. 0-9999, 15/6. 
GRAM, PICK-UPS. Lightweight white plastic. Balanced armature 
New and boxed. 32/6. 
D.P.C.O. RELAYS. Operate on ti v. D.C., 8/6. 
ROTARY TRANSFORMERS, input 12 or 6 v., 
80/90 mA., 43/-; 12 v. Vibrator Packs prices on request 
Ex-W.D. NEW MORSE KEYS, 4/6. 
ADJUSTABLE BUZZERS 4.5 v 3)-. 
Ex-W.D. L.A. PHONES. NEW WITH LEAD, 10/-. 
HtL-Gi.F. TRANSFORMERS. ix} 2), 8/6 pr. 
NEW TRANSFORMERS, input potted (250 v., output 0/12/24 
36 v. plus tapping 3/6/9 v. at 3 amps., €2. Weight 16 1b. Tag board 
connections. 
CHROME “mg CAR AERIALS. Ifc. to 4fc., 13/6. 
1,200FT. SPOOLS. First grade recording tape made by leading 
manufacturer, aT 
6 WATT 6)1N. P.M. SPEAKERS. Complete with matching trans 
former, 17/6. 
All Carviage Paid in the U.K. from Dept. W.W. 
Lists ‘ND E on request 


THE RADIO AND ELECTRICAL MART 
308, HARROW RD., WEMBLEY, MIDDLESEX, nr. THE TRIANGLE 
Phone: WEMBLEY 6655 


output 250 v 


Wor.p 


CONVERSION 


WOLSEY 
PRINTED CIRCUIT 


Crossover units, essential for 
coupling separate Band I and 
Band III aerials to receiver 


now only 11/6 each. 


SLL 


NURAY Mark Ill 


gives your cathode ray tube 
a new life It is a remedy 
for cathode 

heater 

shorts and 

low emis- 

sion tubes 

Available 

for 2 volt 

Mazda 

Tubes 


Only 27/6. 


(1/6 up to 10/-,2 
Ordering a number of items at one time will show a con- 


Please add postage and packin 
to £2) 


wm... 
| Low 
| 
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ACCESSORIES 
SPENCER WEST 


Patterning removal unit Wo. 54 
This unit will completely 
remove patterning from the 
picture. Enables you to obtain 
satisfactory results with the 
external type convertors, 25/-. 


DEVUUTOUUEN ADDED EDAET OA AEA APTA 


UNISCAN. This line output 
transformer is —— supplied 
by our com y at a fraction o! 
the Set Makers price. Suitab‘e 
for Alba T411, T421. Ambas 
Beethoven Lg 

TV92 


gusen 841T, 841T/12, 
843T. Regentone TR20L, 
TR20B. Philco 1707, 1708. 


—_——— eee 
Price BOOSTER 
ISOLATOR TRANSFORMERS 
230 Volt Input. Output, 2 
Volt, 4 Volt, 6 Volt, 13 Volt 
all plus 25 per cent boost 


State voltage required, 15/9 
estar aren ¢ 


Are ye u a in th the Ma nncheste iter area 
CHANNEL 63 CONVERTOR 
with 9 programme selector and 
selfc-ontained Power Pack— 
at reduced price £7/10/-. 


up to £1, 2/6 up 


siderable saying. The minimum rate for postage and C.0.D. make 
by the G.P.O. is 2/6. All orders over £5 Packing and Postage Free. 


REPLACEMENTS 


eee LEWISHAM WAY, NEW CROSS, 


TiDeway 3696-2330 


“velegrephic: FLIBAK, London, $.E.14 


RCA TRANSMITTERS. Type ET-4331. | kW. (telephone); 
1.4 kW. (colegraph). Frequency range 3 Mc/s to 20 Mc/s 
RCA TRANSMITTERS, Type ET-4336. Complete with original 
speech amplifier, crystal-multiplier and VFO units. Unused and re- 
conditioned, Can be supplied with very large quantity of spares 
COLLIN’S T.C.S. 6, 9, 12, 13. Complete equipment:— Trans- 
micter, Receiver, Rotary Convercer (12 v.), Remote Control, 
Aerial Coupling Unit, Microphone, Key and Connecting Cabies 
MULTI-CHANNEL TRANSMITTER T-4/FRC, with modu- 
lators MO-1/FRC, 2 Mc/s to 18 Mc/s. Each channel 400 w. output 
W.S. No. 19 & 22. Both complete with installation kit 
Tropicalised. New 
40 Line F & F TELEPHONE SWITCHBOARDS (complete) 
V.H.F. TRANSMITTER Type 11318 or J. Frequency coverage 
100/156 Mc/s. SO watt output. Tropicalised. New 
A.R.88Ds, ARSE LP's, K.109. 
METAL RECTIFIERS Type 18, D.C. output 10 amps at Dv 
input 200/250 v., 50 c/s 
PETROL GENERATOR Type P.E. 95 G (10 k.w.). 
All above items in excellent working condition 
Working demonstration upon request, 

SPARES A large selection available for SCR399 (BC6I0) 

ET4336, SCR6IO, EEB Telephones, and Tele- 
princers type 78 
TX VALVES 805, 807, 8/3, 861, 
ochers. 


66A, 100TH, 250TH, and many 


Large stock of Tx condensers crystals, and other components 


PCA. RADIO 


Offices and Works 
BEAVOR LANE, HAMMERSMITH, LONDON, W.6 


Telephone: RIV 8006/7 


D.S.T. 
30 Mc/s. to 50 Ke/s., €20 each. 


working, €14, 


each 


duty screened cable, £3 each. 


RECTIFIERS, 12 v., 


63 v.58, CT. Sv. 34. 


products in stack. 


110-230 v. input, €1 each. 


include carriage and packing. 


Great Bargains 


NEW G.E.C. MOBILE RX/TX complete with i2v. owuey 
power unit, 80.9, 81.1, 81.3 Mc/s, 7 watt output. 


1294 RECEIVERS in good order, £20 each. 


MULTI-RANGE TEST METERS by Weston, Radio City Pro- 
ducts and other well-known makers. 


SPECIAL OFFER of Censtructor’s parcel of 100 
resistors comprising 4, 4, | and 2 watt from 10 meg.-22 ohms, 12/6. 


MEGGER SAFETY OHMMETERS. 
H.R.O. SENIOR RECEIVERS. With A.C. P.P., 
100 RECEIVERS, as new. 


HALLICRAFTERS $X28, $27, S4i, 
ARSBLF, ARS8D, CRIO0, from stock. 
CANADIAN &.103 RECEIVERS, as new, modified, 


A.C./0.C. MOTORS suitable for sewing machines, 47/6 each 
A.C./D.C. 12 v-l5 v. MOTORS, long spindle for models, 15/- 
NEW M/C MICROPHONES, hand type, with 12 yds. heavy 
TEST EQUIPMENT. We hold a comprehensive stock. Multi- 
range meters at |,000 and 20,000 o.p.v., valve testers, signal genes, 
bridged, 8 amps., 
MAINS TRANSFORMERS. 350-0-350 v. 

> 37/6. Full range of all cypes of Ellison 


F.M. DEVIATION METER, in perfect working order, 
PARTRIDGE TRANSFORMERS, 
H.R.O. COIL, 0.48-0.96 Mc/s, etc., at €2/5/- per coil. 

Your post enquiries welcomed. $.A.E. for reply, please. 
C.W.O. or pro-forma invoice, no C.O.D. Prices quoted do not 


Callers welcomed—all stock must be sold within six months. 


SERVICE RADIO SPARES 


4, LISLE STREET, LONDON, W.C.2 
Telephone GERrard 1734 


Special price 


assorted 


Perfect, £3. 

5 coils, £28. 
Coverage is 7 bands from 
$38, etc. Perfect cond 


for A.C 


18/6 each. 
Ellison at 120 mA. 


£20. 
100 m/a. 250-0-250 v., 6.3 v., 


Orders, 


NOVEMBER, 1956 Wrmetess Wor_p 
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DEPENDABLE RADIO 


12A TOTTENHAM ST. 


SUPPLIES 


LONDON W.1 


PHONE—LANGHAM 7391-2 HOURS of BUSINESS—9-6 


SIZE SPECIAL OFFER 
Spindle Length D.L.R. No. § BALANCE ARMATURE INSETS. Brand 
100th HP. 1 x pin. dia. new. Price 7/6 each or 84/- per dos. 
These can be put to many uses, |.¢., microphones, inter- 
com., ete 


SPECIAL OFFER 
OSCILLATOR UNITS Type No. 132A, 14/30 meg., 
complete with magic eve tuner, * crystal selection, ine 
4 crystals, various megs, 12 v. dynameoter 
6J5e, one 6V14, one intervaive transformer 
ewitehes. YVaxiey ewiiches, chocols 
in original transit case brand new. Price, ine. « 


£4/10/- 
PLUGS AND SOCKETS 
-* Per dos. 


——s Belling Lee 7 pin moulded (pings 
27 ¥. input, output 7,000 r.p.m. at 0.63 amy only). Ref. Nos. PLI82 and 
12 v. input, output 2,400 r.p.m. at 0.57 amp OHH 8B 12/- 
6 ¥. input, output 380 r.p.m. at 0.5 amp 6 pin Mini. Jones plugs and soc 
Price 17/6. P. & P. 2/ kets with rear entry cover 
American 36/- 
Post and packing 1/6 per dos 


VOLUME CON rncts aa 
Description er 
40k. W/W NSF. Moulded preset 15/- = 4 
30k. W/WNS.F. Sptudie lin. 15/- ewe . er Cox. 
250 k. W/W Co! 12/- rr 2 cP. 
250 k. Midget U.S.A. fin. /- 
1, dia. Ipin. 1By/- 
, 24/- 


Special priees for aiiies 
26 ohm 26 w. POTS (US.A.). Price 4/G ea. Post and 


pecking Od 


BRAND NEW TAPE RECORDER MOTOR 
AT HALF MANUFACTURER'S COST 

Single phase metors Post and packing 1/6 per doz 

suitable for tape re- Special prices for quantities 


AMERICAN MICA CONDENSERS 
Description Perdoz. Each 
350 v V.0.C. Faradon 44 4d. 
1,000 v V.D.C. Cornell 
Dubilier 
1,200 v V.D C. Faradon 
V.0.C. Faradon 
, VOC. Faradon 
Post and packing |/— per doz. or 3d. each 
apaciter, 55/- Please enquire for sizes not stated as we have 
many in stock 


FILTER CHOKE. Completely Fey 4 — * oo a 5, AMERICAN Tu Tus y CONSeIEES 


Navy, brand sew and boxed. 

packing 2/ v. 

COLLINS CHOKE. & Henrys 160 ohms tmpedanee 25 400 v VBE 
100 ms. completely shrouded. Price Q/- each. Post 3x Imfid. 6 V.D.C 
and packing 2/6 3x 25 mid. 400 V.D.C 


TUNEON INDICATOR NEON LAMPS. avg |v ___ Post and packing 2/~ per dos. 
Oe red Oe Tet poking oh each © AMERICAN VACUUM CONDENSERS 
AIMOMAPY LANDING LAMPS. 10 wired-in series, deat Eimac 25 U.U.F. 32,000 v. Brand new and boxed 
for bome photography. Total wattage output 2,000 w 20/- 

Price 4/6 each of 46/- per dos. Post and packing } Post and packing included 


re 50 mfd. 350 v. . de Aerovox Cap. Price 12/6 
OPERATORS LAMPS No. GA. Past Lamp 
Holder with elip and half shield lead werpin plug eth. Post and packing 2/- 


Price 3/6. Post and packing 1/- 

minal a ROTARY TRANSFORMER TYPE 47 
PLOT 4 moLpame. M.B.O. Gtting U.S.A  Suaties 
to Bulgin ty view BO/- per dos. or 2/9 enc 
WHITNEY Timp "HOLDERS Prive 10/- per _™ or 


L/- ea 


Post and packing 1/6 per doz 
207 VALVES 


Brand new. Individually boxed Special 
price for quantities - P&P. IH, 


20 watts, 9 volt input, gives 450 v. out at 
50 mA. Spindle both ends. Brand new 


TANNOY <r . Price 35/~ including post and 


LOUD VOLTAGE REGULATOR 


HAILE RS 17 places, as used in E.T.-4336 Transmitter 


Brand new and packed. Price 60/-~, packing 
EX-GOV. 5/- 
' SPECIAL OFFER 
mpedance 7} 
Handling cap. 8 watts American Bulbs 6-6 v. 25 amp., M.8c., 


price 29/6, post 3/- 6)- per dozen. 12-16 v. .| amp., M.8c., 
7/6 per dozen. Post free. 


HEAVY DUTY SLIDING 

RESISTORS 

250 wacts at 25 amps. 

Resistance 0.4 ohms, | ohm at 125 watts 
Suitable for charging 1|2 amps. 

board, etc 

Both brand new. Price 12/6. Post 3 


TWIN CABLE 

Per 190 ya. Per yd 
vA Grey Wd 
vc Yellew 
met and pac king 8/- s/- per 100 | yare de 


PTFE. ¢ COVERED COPPER WIRE. ‘ts 10 yard ool 
Size 1/0.044 « 0.084 overall. Priee 4/- 

ing Od. Gize 1/0.020 «0.060 overall, Price 8/6 
aod packing ¥ 


"» 
vr 
Pr 


ROTARY CONVERTORS 
Delivery Ex Stock. Quotations on application 


4.7.31 
Input 11.5 ¥ 
Output 250 
v.ac 125 mA 


H,T.32 
input 11.5 ¥ 
Output 490 
v. ac 65 mA 


H.T. 11, 11.5v. in., out 365 v.-310 v., 30 mA 
Fully cropicalised if required 


MICROPHONE ADAPTORS. |» «Six ijn polished 
steel case complete with b-pin interior Joos plug od 
socket. Price §/. Post and packing iff 


INERT CELIA @ MARK 1. LS v. Bill with water to 
render active. Priee 2/3. §. Post and packing » 


PHILLIPS 00! CONCENTRIC 0 TRIMMERS. 4 PY. Price 
per don. 6/6 and 3-00 PF. Peles pen des. 8/6. Post and 
packing 1/- | per don. 


AMERICAN METERING UNIT. Is metal carrying 
case with handle. incorporating 8 meters, ¥ ma. full 
scale deflection and 10 ma. resistance, BW ohms. Leads 
with 9 American jack plugs Price GO/- each tec. post 
and packing 


HEADPHONES. T HAAS.  Amerienn & 
Western Mieetric, Inc. ead with P.L.964 thee 
O/- ine. post and i packing 


BELLING LEE INSULATED THM AL win ‘enonmet 
washer, Price 1/6 each or 15/- per des. Port and pack 
ing 1/- per des. 


G.P.0. JACK SOCKETS. in brass price 1/- each of 
0/- per doz Post and packing 1/6 doz. or 64. each 


7.V. CONVERTOR CABINETS. er the ko Patent, 
Dulete Kenton, ete Highly peliehed walnet Price 
12/6 each. Poxt and packing 2/6. 


DYNAMOTOR 
ROTARY 
TRANS- 

FORMER 


A 


Price 37/6 en. PF. & P. 2/-. D.C. Input 87 volts of 1.96 
. DC, Output 25 volte O75 ampe Gee be 
supplied in 19 voit at extra cost 


PLEASE SEND FOR LISTS. All the above special prices quoted for quantities 


Please call and see our varied steek, 


$460 hace mene 


“PERMATIP” 
“PERMABIT” 


INSTRUMENTS 
FoR 


GREATER 
SOLDERING 
EFFICIENCY 
2 


The soldering bit which main- 
tains its face indefinitely without 
attention. 25 models available for 
mains or low voltage supply. Bit 
sizes 3.32 to DB inch. Full details 
in booklee SPS from sole 
manufacturers >— 


LIGHT SOLDERING DEVELOPMENTS LID. 


106, GEORGE ST., CROYDON, SURREY 


Tel. CROydon 85869 


DEVELOPMENT 
ENGINEER 


(SENIOR) required by a pro- 
ressive engineering company with 
aboratories situated in Hampshire 
Applicants should have had previous 
experience in the development of 
light-electro mechanical equipment 
and or intricate mechanisms. This 
vacancy affords excellent oppor- 
tunities and a salary up to £1,200 
per annum will be paid to the 
selected candidate. Qualifications 
an advantage but not essential. 
Please reply, giving full details w, 


BOX NO. 4306 c/o W.W. 
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The UNIQUE BENDER 


a} 


YOU HAVE SEEN 


from our successive advertisements 
what the UNIQUE BENDER looks 
like. 

New we show examples of a few of the 
many jobs it will handle. It also makes 
angles, channels, folded and beaded edges 
and special sections up to 39 in. long; 
Quiekly, Accurately, and with Professional 
Finish, 


For 6 page Folder write to:—~ 
A. A. TOOLS ™ 


1970 Whiteacre Rd., Ashton-u-Lyne 
Every genuine A.A. tool bears this mark. 


BUILD YOUR OWN TAPE RECORDER 
WITH THE NEW TD5S-MK1 


TAPE DECK 


MODEL TOS—MK I: 
Size 7}in. x I lin. for Sin. reels. 
High fidelity heads. 
Fast, forward and reverse. 
Positive braking—easy loading. 
First-class motor. 


PRICE COMPLETE £9-15-0 


Recording Aanibin. songtee, . we 
Power Unit, complete . &we 
(BVA guaranteed vaives, —ha new components) 


** The complete recorder gives results quite as 


good as one costing several times the price.’ — 
]. C., Cambridge. 


Recording Heads, Oscillator Coils, induct- 
ances, Transformers, Circuit Diagrams can also 
be supplied. 


Send Stamp for particulars to:>— 
P. A. MARRIOTT & CO. 


SUNLEIGH WORKS - SUNLEIGH RD. 
ALPERTON * MIDDLESEX 


NEW BOOKS 
ON RADIO & TELEVISION 


Radio Valve Data, new Sth edition by 
Wireless World. Postage 6d 46 
Magnetic Recording, by Hickman. Post- 
oo /- ‘ 21/- 
= Fidelity for Amateurs, by Briggs 
‘ostage |/ 
Sound Reproduction, by Briggs. Postage 
/- 


Loudspeakers, by Briggs. Postage 6d 

Mullard Maintenance Manual. Postage 
\/- 

Guide to Broadcasting Stations, new 
edition by Wireless World. Postage 


Personal Receivers, by Bradley. Postage 
4d 


3/6 
Photo Electric Handbook, by Ive. Post- 
age |/- 7/6 
TLV Engineering Vol. 2. Video Fre- 
quency Amplification. by 8. 
Postage |/- 35/- 
Write or call for lists of English and American 
publications 


UNIVERSAL BOOK CO. 
12 LITTLE NEWPORT STREET, 
LONDON, W.C.2. (adjoining Lisle Street). 


i 
oe, 


¢ 


POPPY DAY 


BRITISH LEGION, HAIG’S PUND 
PALL MALL, LONDON, 6.Wi1 
(Rag cee 0d ene ty hae ta eam Ny 


Whatever experience, you mus read 
" ENGINEERING OF SrrontunrriEs. Pull details of 
MiMech.E., A.M.1C.E.. 
” Geheral Cert., ete. on 

“NO PASS—NO FEE" 
terme and details of 
. 


us what interests you 
and write for your copy 
| Mi a EERING 
OPPORTUNITIES’ 
totay— FREE 


A BALET. 


METER 
REPAIRS 


All types - Any make 
Single and Multi-range repaired 
and recalibrated 


Meters converted and rescaled 
PHONE FOR (IMMEDIATE SERVICE 


E.L.R. INSTRUMENTS LTD. 
3229 Kilburn Lane, London, W.9 


Tel: LADbroke 4168 


3 8 
BAND Il! CONVERTOR 


Perfect results with any receiver. 
From your dealer or on 7 days’ 


Ask for Leaflet Ref. 2356 which gives 
full technical details of this wonderful 


new unit. 


SPENCER - WEST 
5 0 


approval from: 


SPENCER - WEST LTD., 


Quay Works, Great Yarmouth 


Phones: 4794 & 3009 
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True Hi-Fidelit 
E.H.T. POWER UNITS — 


AS SUPPLIED TO LEADING UNDERTAKINGS 


ILLUSTRATION 


SHOWS A_ UNIT 
WITH AN OUTPUT FY | N 
OF 750mA. 0.C., CON- 


TINUOUSLY VARI- 


ABLE FROM ZERO Tape Recording Equipment 


TO 9.5 kV in use with latest WHARFEDALE 


RUGGEDLY §  CON- & GOODMAN'S HI-FI Speakers 
STRUCTED AND 


— @ SPECIAL DEMONSTRATIONS 


on Ist and 3rd Saturdays of each month 
BY INVITATION ONLY 

Times: 11 a.m.-12.15 p.m. @ 2.30-3.30 @ 3.45-4.45 p.m. 

SMILAR UNirs NO SALES FACILITIES ON THESE DAYS 


AVAILABLE FOR 
HIGHER VOLTAGES, . , 
WITH AUXILIARY Write or phone for invitation to 


SUPPLIES IF REQUIRED 


London's Leading Agents: 


WEST LANCASHIRE ELECTRONIC PRODUCTS LTD. GRIFFITHS HANSEN RDIN ITD 
OAKHILL WORKS : LYDIATE 
LIVERPOOL 


Phone: MAGHULL 1755/6 MUSeum 0642 277 GRIFHANO WESDO LONDON 


32 


TELETRON SUPER INDUCTOR COILS 


go The finest method || TAPE RECORDER 8/WB/I 
oa cleaning records | Fe A NC ASONABLE cosT 
Already over 20,000 enthusiastic users | £ IN TWO PORTABLE CASES 


Ferrite Rod Aerials. Wound on high permeabil 


| Write for full details or demonstration F Y 
THE sé ” erroxcube rod, — wave 6/9, Dual wavel 
Dust Bug (copeinamant ody as 


ARIEL SOUND LTD., 57 Lancaster Mews, | | pe HAX. Selective crystal 


AUTOMATIC GRAMOPHONE RECORD CLEANER | |_tendon. W.2__ Telephone: PADdington $092 | | cds oy tape od we 


~ = | 
PATENT APPLIED FOR Dual wave TRF Coils, matched 
==—— Sees | NEW CABLE SriALt “Conte gn 
air e 5.5 Superso 
Price reduced to 17/6 (plus 7/- purchase tax) | A! colle 20-40 yds. in length, unless requested shortes fa — coil "Soaaiien 


All prices per 100 yd. lot, less eupplied add 5° Pull 100 ya RF 
from your local dealer or coils are available ate 5%, to any price Me v 3a or pre-amp 


TWIN FLAT i) om) 32OWE 3 sr 720 W ¥ heater Eliminates induced 
CECIL E. WATTS Plastic aT. oF, “Wer 50 c/s hum, 40/100 kc, 15/- ea. Transistor coils, etc. 
6 62/6 6 206 Available from leading stockises Stamp for 
Comsultant ond Bngineer (Sound Recording and Reproduction’ | FLUORESCE 8 Comp. with choke and aaa less tube | complece data and pen Me . 
Darby House, SUNBURY-on-THAMES, MIDDX allens i hace 3 77 pore a 3 THE TELETRON CO. LTD. 
equare shape 
LT Condenser entre. ah, 6/6: bt “6 166, Nightingale Rd., London, N.9. How. 2527 
Send for full fluorescent and control gear aleo cable, ac 
sorties and radio liste, Add part carriage onemali ord imp atanes 
1s0O (W), 601 GREEN LANES LONDON, WS - - —— 


JLLIP —WHY WASTE TIME— Morse Code operating 
TEST METER Give that set its best chance ‘as a PROFESSION 


“Oi RANGES FIT QUALITY COMPONENTS The ewential qualification of « Radio 


air or ashore is 
1lOOpA to IOOOV EXPERT ORSE OPERATING. 


COneTe om Orb-asT Catalogue I/- The Candler method of teaching Code 


on ome wr sae ALL POPULAR CIRCUITS || — Known the world over 
oe 45 years of teaching Morse Code 


FULLY GUARAN TEEO COVENTRY RADIO | SF onan efficiency of the 


Sent post free for €2.10.% and nine further 
, gare cumensn obit ai. est. 1925 Send 2d. samp for Payment Plans and ful’ 


Cash price €12.7.4. 1899, DUNSTABLE ROAD, details of all Courses. 


; (SOW) 62) ABINGDON ROAD, LONDON, Ws 
#7) CHURCH GATE LEICESTER Phone : Luton 2677 é a Win eanoes” pada 
& @ HIGH ST NEWPORT PAGNELL Bucs System ’ “ vaied 
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CABINETS AND | OPT 


HI-FI : a | 
E 0 U | P M : T FOR fi: (name MARCHING COMPASSES. Magnetic fn 


( 4 bekelite case with tummons dial and reflector. Course 
THE 7 ft vetting ring. New and boxed. Size 3 x 2 x ¢ inch 
We can supply any Cabinet to : BL A ea 


your own specification 


6-2,000 ohme, 0-20,000 ohms, size 3 x 5 x Zin. 


ONE tiple ng, SIMPSON OHMMETER. Moving coll. Two range 
4 New and boxed. €)/15/-. 


8 ’ ; | TWIN FLARE SPEAKERS. Bakelite, 15 ohm im- 
fi y pedaore. Saitable for P.A. and all outdoor functions. 
7 : Sir Hin. « léin. « 12in. 28/10/-. 


ONLY | | Sin. P.M. SPEAKERS. 2 ohm. In good working order, 
| 1vé 

| | B16 VERTICAL LIQUID COMPASS. Pane! mounting 

om with rim lighting. Dore not ated to be gimballed and 


hae built in correctors. As new, 45/-. 


Choosing the unit with which you will SPIRIT COMPASSES. 4} and fins. with couree - 
spend many hundreds of hours may not be rings. Complete with anti-vibration eprings Suitable 


quite so important as choosing a wife for launches, emall boats, ete. 4pin. 22/6; 4m. 27/6. 
or husband, but it is still mot a matter 
to be ru:hod. That is why we have for so 2 AND 3-CORE CABLE. Heavy duty P.V.C. Saltabie 
- long offered people the unique facility for lighting, outdoor use, etc. 9/6 per dozen yards 
“ The Continental of our HOME TEST PLAN. 
£24-15-0 Many have used it, and nearly all who 4 AND 6-CORE FLEXIBLE CABLE. P-.V.C. covered 

This elegant Cabinet is the latest in our range oone thus heard DUODE NATURAL for general wiring, ete., 8/6 per doseu yards. 
designed in the continental style. Solidly con OUND in their own homes have opted 
sructed and finished in soloseed mahogany to keep it for their lasting enjoyment AVO VALVE TESTER. Roller pane! type in wooden 
veneers. Available medium, light, high gloss or The ane 12 B-C unit is making its mers carrying enae. Pertect ordes, £9/10/-. 
contemporary finis | as the finest medium priced really hi 

porary h Slits teed weed ae. ae TELEPRONE BANDSBTS, Wh wall Sring teachet 
famous dual drive, built-in crossover, S1/6/- per pair 
feedback, cloth rim linen cone, 20-16,000 
cps. range, 14,000 g. magnet. Ilin dia 
Send for comprehensive illustrated catalogue of Price £15. A.C./D.0, VOLTMETER. %-150, 6-200 moving iron 
cabinets, chassis, autochangers, speakers, etc., Write now for details Gin, seale. In case, with carrying haudle, Gise 7) 
ali available on easy H.P. terms | EXPORT ENQUIRIES SPECIALLY Tole. 21/15/- 


LEWIS RADIO COMPANY! || ,. neongg Ai! prices include corroge 
120 (WW?) Green Lanes, Palmers Green, DYODE SOUND REPRODUCERS 23 LISLE ST. ( Ger. 2969 )LONDON, W C 2 


London, N.i3. Telephone: BOWes Park 6064 3, Newman Yard, London, W.1 | | | cicsea thurscay 1 p.m. Open a’i day (atur/ay 


We can also supply and fit this or any cabinet 
with the latest Hi-Fi amplifiers, tuners, trans 


cription units, record changers, speakers, etc VCR. 97 CATHODE RAY TUBES. Tested. 15/-. 


6 fieo - MAINTEST —— 
-— Eee — 
# 4s ~~ 
—_ 4 : Te TAPE RECORDING EQUIPMENT 
, THE PERFECT FAULT FINOER HEADS, D&SK3, TAPZ, BT 


Send for liste 


NEO ELECTRICAL INDUSTRIES LTD BRADMATIC LTD. 
SIFAM ELECTRICAL INSTRUMENT CO. LTD. MANCHESTE : ’ STATION Ro AU, astm r tik =tNGHAM 6 


LEIGH COURT = TORQUAY «+ Telephone 4547/8 


geeeccceeccccecee:, FoK PARTNERS LTD. 


“DIPLOMA" HEAD, HONES 


a, for special'sed loudspeaker Special Bargains 
| enclosures and high quality 

audio equipment. 400 CYCLE 2 K.W. MOTOR ALTERNATOR, 230 voit 

ey mee Cap. Start Meter 15.4 amps. belt driving 

c 229, REGENT STREET, LONDON, Wi -¥ velt 0 cyole 2 K.W. Alternator and 50 volt 7 amp. 


Baciter, ¢x-Adusdraity ip sew condition 

Entrance Hanover St. "phone: REG 7363 
if ver St.) » 400 CYCLE 3-PHASE INVERTORS 115 volte 118 V.A 
—— py NE a DUAL OUTPUT 400 
"1 2 volte DC. input 115 
oe ee See Oe | volte 750 V.A i-phase and 24/26 volte single phase 2560 
V.A. output, new eondition, tested and guaranteed Write 

17/6 for let. 
ideal for CRYSTAL SETS 


24a. PORTH NN 3. S-phase 
The ‘TYANA’ Standard Soldering tron 440 von 700 ow ‘ee -A— by ' saad 


CHART RECORDERS by ‘eading Gritish makers wal 
mounting in black stee! case. Y 


. 230 volt A.C Bynchroneus 
Adjustable Bir Motor, Chart epeed to specification 


Weight approx 4 oz FLUORESCENT ([NSPECTION LAMP. requires no choke 
Heating time 3 min or central. plug direct to mains 12 Ilpin. dia., weight © 
40 Watt economy Con- ons. 6 watt bulk, giving light approx. te 60 watt lamp, 
sumption : with spring cllp for suspension, 4,000 hour life. 
@ Standard on Ranges VALVE QUALITY AMPLIFIERS Send us your enquiries 
Suit modern crystal P.U.s; for 200-250 v for MOTORS— DYN AMO8—TRANSPORMERS—REAIB- 
TANCES Re - Ra ’CY 
Replacement Elements and Bits always A.C.; neg. feedback, volume and tone con- METERS VAMLAGSSATTDAY Cmaboeea DoS 
ovailable trols; new Compenents and PLAYING ETC 4 
TESTED 
KENROY LIMITED 
B7_ €4/7/6, INT. OCTAL €4/2/6, B9A £4/12/6 
eRe CRER SF .,, Suen, } Carr. 3/6 ail cypes. Leslie Dixen & Co. 
, » 
Telephone: CANonbury 4905-4663 2 E.K.E., 47, Arksey Lane, Bentley, | | Dept A. 214 weenstown Read, London, 6.W.8 
POPP EL OLLOLLOL ODD Doncaster. | Telephone: MACaulay 2159 cama 
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HOLLERITH |_| SENIOR and JUNIOR 


ELECTRONIC COMPUTING ENGINEERS 


for 
Mle regs mg Sr age ay ed ’ British Tabulating 
field, in coliabesution with ue Ganon Bisonle Ga DESIGN, DEVELOPMENT AND LAY- 
Ltd., and On Ses Sgn, Cugention OUT OF RADAR SYSTEMS AND ALI 
0 erica, ers excelient ties or junior -— 
or senior engineers interested in the design and TYPES OF SPECIALISED ELECTRONIC 
construction of computing and calculating machines. 
We undertihe to train at full pay, by panctionl week EQUIPMENT. 
] t cts, ts ta _ 
qualifications. but” with So teetinen enpetinlée in PERMANENT AND PROGRESSIVE EM- 
is fie PLOYMENT WITH A_ STEADILY 
Th lifications looked fi include eith 
degree or Higher National Certificate in electrical EXPANDING ORGANISATION, IN A 


Se a Se, Cae FRIENDLY AND INFORMAL ATMOS- 
experience. 


Facilities include Pension Fund, Sick Pay, and PHERE. 
further education arrangements. Assistance with 
housing can be given. a . , 7 
Applications or enquiries should be addressed to All applications will be treated in strictest 


ht. Personnel Superintendent, quoting reference: confidence. You are invited to apply to: 


MANAGING DIRECTOR 
ALL-POWER TRANSFORMERS LTD. 
CHERTSEY RD., BYFLEET, SURREY 


THE BRITISH TABULATING MACHINE 
COMPANY, LIMITED 
Icknield Way, Letchworth, Herts. 


SOUTHERN RADIO’S COMMUNICATIONS EQUIPMENT 
ELESS . requency 2-4 Me/e., 
and 245 Mc/s. Antenna output * watts Hysteme 
wi R E L ESS BA RGAI NS Al, A.2, AA. Power source 12 ¥, battery with opera 
4 mt fe vobitle e ound « 
TRANSRECEIVERS. Type “ 38" (Walkie- Ung eae mn RE MO. 2 Te ae wlth Winstews Oct 
Talkie). Complete with valves. in metal | | No. 19 Mk. TTL, Boosts antenna output to 30 watte 
i om im ME ent ks oe 
attachments, set. ATTACHMENTS for | mide an o me mat ulated . 
ise with ee TRANSRECEIVER HEAD. SS | | | Sickie or fact station woe, Power source 12's, DG 
PHONES, 15/6; THROAT MICROPHONE with z WIRELESS GET 62 Mk. Il, Frequen-y range 16 
Lead and Plug, 4/6; JUNCTION BOX, 2/6; y y 10 Me/s. in two ewitched bande Crystal controtied 
AERIAL, 2/6. For motile - Aysterns a, A . 4 + with operating 
TRANSRECEIVERS. “18” Mark i. : ment. Power source . ~ 
ae i eee ond : ooo —— in Garrard RC 110 S-apeed Autochangers, OO8 crystal chbrAl cALIBRA CALIBRATOR BO. 10. For use with Wireless 
etal Case omplete with Six Valves, Micro- head, twin sapphire styli, Maker's cartons. A.C RADIO TELEPHONE. 70-00 Moje, complete 
ammeter, etc. LESS EXTERNAL ATTACH. | | maine 200/250 volts, £7/19/6, plus 5/6 carr aeons pe aay 
MENTS, £4/10/-. Jarrard RC 120 3-speed Autochangers with additional GOR-658, Frequency range 3.5 
TRANSMITTERS. T1154. Complece all valves, || fsefnay’ ot mama! courot ts play, single monde. | | | SMels Complete oWb spare cols ola 0° 
etc., ete, Perfect order. 3 frequencies. €2/7/6, GC3 crystal heads. A.C. mains 900/260 volte, @9/19/6. - 1,500 ke/a-l2000 ke/e. Output 
in transit case. Delivered U.K. plus 5/6 carr. AN coumiien eomip 
Pop te ge add sea ptt age Ex- a “ Cotlaro BROS4 S-apeed Mixer ne a os. ment tnebiding ‘Remote io Contras with isatepethes and 
RAN NEW. A wea of Compone O or T heads. AO. mains 200/260 volts /19/6. choice of Dynametor # y (12 v., 24 ¥., oF 116 ¥) 
GYRO MOTORS, REV. COUNTERS, POOEAR | | plus 5/6 carr AIRCRAFT RADIO PASS enttaliation Type 
WHEELS, etc., etc. Ideal for Model Makers, Garrard RC 80 3-epeed Autochangers. GO2 oryeta! ay ye A uperbet Pea ees A» 
Experimenters, etc., heads with twin sapphire styli. Maker's cartons phe ge an” a” Ca 
— HOLE CUTTERS. sya fin. AC. mains 200/250 volts. £9/19/6 plus 5/6 carr Control facilities and motar driven serial loop complete 
3}in For Metal, Wood, Plast 7/-. Thorens Swiss made single epeed autochangere (7* iinsonde ui dauiraen 
RESISTANCES. 100 ASSORTED USEFUL rp.m.), Cream finish A awe Pan 8 job ‘2NT. apo a wr 
VALUES. Wire Ended, 12/6 per 100. | | AS. mains 200/250 volte / plus can ef 
j Rexine covered cabinets adaptable for the above 10-channe! ” tganemitter|receiver complete, 100-166 
CONDENSERS. 100 ASSORTED Mica, aa ‘ahi pins 0/6 cart Mor 
Coot Seaeee, ose 8 | | Record players fitted Garrard 78 rpm. AC. 6 & TELEGRAPH AND TELEPHONE EQUIPMENT 
Transparent. motors. Governor coutrolied variable speed, Standard Viner, tae and directional. 
ideal for ae re ay, etc. 5/6. Standard magnetic pick-up. vin. turntable, Vohume High Spend Moree a ea Transmitters 
STAR IDENTIFIERS. . control and jack plug. 100/130, 200/250 volte Af 
both Hemispheres. in case 50/60 cycles, Black crackle finish case with 2 locks 
CONTACTOR TIME SWI Cues. In sound- keys, and carrying handle. @4/19/6 plus 6/6 carr Apparat hs 22 Sees 
proof case. Clockwork puls Rexine Covered rent PID an Player Cebinets 1 | Carrier Terminale | + | 
cut te gen oo ant ¥ space for > + 
or vas Thermossasic Coneral, U1/6. |. | | cut tor BA8. Repent Kvion ont wee goeics || Carer Toradoale | > 6 
MORSE PRACTICE SET with Buzzer on Base. ly ahead Monarch changer @8/6/- | | Md Telephone Sete tyes D.7.H. and 1. 
: jus 5/6 carr Kwitehboards, universal © line and 10-Hne 
6/9. Complece with Battery, 9/6. e ” a ar eae ee a pameael 
MORSE TAPPERS, Scd., 3/6; Midge, 2/9 ore H-g hy y tote poe, pg Trencmitting vaves types 808, KOO AoE 
CRYSTAL MONITORS. ype 2, New in ease with tid, Atted clacpe and handle. Worth 10 gne Magslips Hunter Sin. used, at 6/6 each 
Transit Case. Less Vaives, 8/- Our price £27/15/6. plus 6/6 carr | aT | Keys tally enclosed Air Ministry type, at 
METERS AND AIRCRAFT INSTRUMENTS. | | crrsiai Pick-Upe fited Accs HOPSO cartridge. Ulin ||| UO 
Only need Adjus WonmanTs, with De _. lightweight. Our price 27/6, plus 2/6 carr 1h- 4 -—t #4 
TWELVE INSTRUMENTS, inclu ins bran: Send stamp for complete bargain liete 


Aircraft instru is/- 12. R. G'LFILLAN & CO. LTD. 
Posts tage or carr entra Full tof Radio Books 2} RONALD WILSON & CO. |/] 7. Hien st. wortHine sussex 


Tei. Worthing 6719 and 3018) 
1) LITTLE NEWPORT STREET | | @EPT. W.W) 12 BRIDGE STREET, WORCESTER Cables ‘GIL WORTHING’ Codes BENTLEY'S 204 
LONDON, W.C.2 Gerrard 6653 
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SENIOR 
ENGINEER 


wanted by 


Felgate Radio Ltd. 


Degree or 
necessary. 


similar qualification 
Candidates who have | 
been associated with production 

will receive preference. 


the design al 
domestic radio and television, high | 
fidelity 

miniature 


Duties include 


audio equipment and 


transmitter receivers. 


Apply Managing Director: 


FELGATE RADIO LTD. 
Felgate House, Studland Street, 
Hammersmith, W.6 


* 


*KRadiospares” 


Quality Parts 


The 
Service Engineer's 


First Choice 


* 


servos or aircraft control systems 


The position is 
with excellent fi 
from Great Britain. 


Applications should be made to the:— 
Staff Appointments Officer, 


Giving details of career to date. 


rmanent and pensionable, in ‘an expandi 
ities. Assistance with housing and removal 


SENIOR DEVELOPMENT ENGINEER 

required by the 

ELECTROMECHANICAL SECTION OF THE RESEARCH 
DEPARTMENT 

SHORT BROTHERS AND HARLAND LIMITED 
for work on 
AUTOMATIC CONTROL SYSTEMS FOR VERTICAL TAKE-OFF 
AND OTHER AIRCRAFT, FLIGHT SIMULATORS, ETC. 


Applicants must possess a University Degree, or equivalent, be ,capable of 
controlling a team of engineers and technicians, and have several years’ experience 
of aircraft instruments, small electro-magnetic — analogue computation, 


organisation 
© candidates 


Interview can be arranged cither in London or Belfast. 


SHORT BROTHERS AND HARLAND LIMITED, 
P.O. Box 241, PELFAST. 


Quoting S.A.175. 


PRECISION SHEET METALWORK — 


We specialise in manufecturing of 
Chassis in all metals, large or small 
quantities to your own specifications 


Vv. W. BEAMISH 
Shardeloes e, Shardetoes Rd., New Cross, 
nm, 8.6.14. 


Telephone: TiDeway 4796 


FM/AM RADIOGRAM 
chassis with A-F.C., 
4W. output. £26 


BEL, MARLBOROUGH YARD, 
LONDON, ARCHWAY, N.19. ARChway S078 


TESTERS REQUIRED 
RADAR&ELECTRONIC WORK 


Holding of 
National Certificate an advantage, 
but men with suitable Service or 


Ordinary or Higher 


Civilian experience will be 
considered. Opportunities for 
advancement available for pro- 
gressive candidates 


Good rates of pay, 
canteen facilities, etc. 


conditions, 
Apply in person or in writing to:— 
Employment Department. 


Metropolitan -Vickers 


Electrical Co., Ltd., 
Trafford Park, Manchester 17 


N.B.: For the convenience of 
applicants the Employment De- 


— is open for interviews as 
ollows:— 


Monday and Frida . = a.m. to 
4 p.m. Tuesday, Wednesday and 
Thursday 8.30 a.m. to 6.30 p.m., 


and Saturday 8.30 a.m. to 11.30 a.m. 


RADIO TECHNICIANS 
IN 
CIVIL AVIATION 


A number of appointments are 
available for interesting work pro- 
viding and maintaining acronautica! 
telecommunications and electronic 
navigational aids at acrodromes and 
radio stations in various parts of 
the United Kingdom. 

Applications are invited from 
men aged 19 or over who have a 
fundamental knowledge of radio or 
radar with some practical experi- 
ence. Training courses are pro- 
vided to give familiarity with the 


types of equipmen: used. 

Salary £561 10s. at age 25 rising 

subject to a practical test) to £671. 

rates are somewhat ‘ower in 
the Provinces and for those a 
age 25. Prospects for 
pensionable posts for ese ote 
qualify. 

Opportunities for i to 
Telecommunications Technical Offi- 
cer are for those who obtain 
the Ordinary National Certificate 
in Electrical Engineering or certain 
City and Guilds Certificates. The 
maximum salaries of Teiecom- 
munications Technical Officers are 
Grade III £790, Grade II £925, 
Grade I £1,160. 

Apply to the of Trans- 
rt pm! Civil Aviation (ESB1/RT). 


oe 788). 


Wrmeress Wor_p 


——| APPOINTMENTS VACANT 


“BELLING - LEE” 


are looking for 


RESEARCH ENGINEERS (Technologists). 
For development of (1) VHF and UHF receiving aerials. 


(2) Interference suppressors and screened compart- 
ments. (3) Circuit protection devices (fuses, cutouts, 
etc.). Minimum qualifications Grad.l.E.E., H.N.C. 


(advanced) or equivalent. 


RESEARCH ASSISTANTS (Technicians). 


To act as assistants to the above. Minimum qualifications 
O.N.C. 


MATERIALS ENGINEER. 


To study and advise on suitability of existing or new 
materials for its products. Previous experience essential. 
Minimum qualifications: a degree in chemistry and proved 


knowledge of metallurgy. 


TECHNICAL WRITER. 


To prepare clear and concise reports from laboratory 
notes and précis sultable for advertisements, trade and 
internal circulation. This is a position for a man or 
woman with moderate technical qualifications, but a 
sound general education and a flair for writing are 


essential. 


| CREAN CAMBR 


As part of the Company's plans for 
expansion the research department 
has recently been enlarged, and we 
have vacancies there for men and 
women of ability for whom there are 
excellent prospects of advancement 


We are well established and have an 
excellent record of technical achieve- 
ment and integrity in the radio and 
electronic field: we manufacture an 
extensive range which includes com- 
ponents, fuses, cutouts, aerials, inter- 
ference suppressors, screened com- 
partments and electrical car acces- 
sories. 


We think that this range of activities 
will appeal to those with a genuine 
interest in electronics, particularly as 
we do not “ type ” our research staff 
but encourage them to move from 
subject to subject according to their 
aptitude and ability. 


The establishment is pleasantly 
situated on the outskirts of London 
at the edge of the Green Belt, and 
excellent facilities for further study 
exist at the Enfield Technical 
College: the appointments are per- 

t and include membership of a 
pension and life assurance scheme: we 
can arrange holidays this year. 


Applications (which will be treated as 
strictly confidential) to the Secretary, 
Great Cambridge Road, Enfield, 
Middlesex, should give all pervonal 
details, experience, qualifications and 
some indication of the salary expected. 


BELLING & LEE LTD 


NFEIELT Dx ENGLARS | 


Wrretess WorLD 


Are you gelling the best oul of your 


TAPE RECORDS ? 


| 

i 
H.M.V. and Columbia Tape Records are made to the 
internationally standardised C.C.1.R. characteristic, but 
if the reproducing equipment does not conform to this 
standard, the Tape Records will not be reproduced to the 
best advantage. @ E..M.I. are therefore making available 
a Frequency Test Tape to enable users to check their 
equipment quickly and easily. e The Test Tape consists 
of a number of frequency bands which, when played on 
the reproducer and the output observed on a meter, gives 
a simple method of ascertaining whether the equipment 
is adjusted to reproduce Tape Records satisfactorily. ¢ 
The E.M.1, Frequency Test Tape Type TBT.1 is recorded 
at 74 inches per second and is made full track to be 
equally suitable for checking reproducers for eithe 


Monaural or Stereosonic Tape Records 
J 


Available from all Dealers, or direct fror 
/ ELECTRIC & MUSICAL INDUSTRIES LTD., 


/ TAPE RECORD DEPARTMENT, 
[ HAYES, MIDDLESEX, ENGLAND 


j 
/ 


NOVEMBER, 1956 


PYE TELECOMMUNICATIONS LTD., 
Ditton Works, Cambridge 


invite applications from both SENIOR 
and JUNIOR 


ELECTRONIC ENGINEERS 


with experience in the field of 


MICROWAVE DEVELOPMENT 


Apply in writing giving details of 
qualifications and experience to the 
PERSONNEL MANAGER 
Quoting Reference M.D. 


ications are invited from young 
Serv 


( Ph " 
lied Maths.) for admission to a newly instituted 
INDUSTRY-BASED SANDWICH SCHEME. 
This is a four year course and involves alternating periods of 
6 months full time studying and interesting varied practical 
work at these Laboratories. It is designed primarily for 
Physicists and Electrical Engineers and will lead to the 
London B.Sc. (Special Physics) or B.Sc.(Eng.) Applications 
are also invited from potential chemists, metallurgists 
and mathematicians for similar courses, as well as from 
those interested in a career in patents work. Apart from a 
generous salary all College and examination fees will be 
paid 
a Applications should be made within 3 weeks of the appearance 
of this advertisement and should be addressed to:— 
THE EDUCATION AND TRAINING OFFICER, RESEARCH 
LABORATORIES, G.E.C. LTD., EAST LANE, N. WEMBLEY, 
MIDDX. Quorina REFERENCE RLL/107. 


MURPHY RADIO LTD. 
ELECTRONICS DIVISION 


VACANCIES exist in an expanding labora- 
tory for Senior and Junior Engineers and for 
Draughtsmen in the following fields :— 


TRANSISTOR circuit design and engineer- 
ing applications to communication and pulse 
systems, 


V.H.F, and U.H.P. transmitters and receivers 
for use in NAVIGATIONAL AIDS, 
MOBILE COMMUNICATION’ SYS- 
TEMS and RADIO TELEPHONE LINKS. 


AERIAL DEVELOPMENT in connection 
with the above 

TELEMETRY EQUIPMENT design in 
collaboration with the Ministry of Supply. 
Posts are pensionable, Sports Club and other 
recreational facilities are available. 
Applications should be addressed to :- 


Personnel Department (E.14), Murphy 
Radio Limited, Welwyn Garden City. 


TELEVISION AND RADIO 
DEVELOPMENT ENGINEERS 


Engineers are required for Senior and Junior positions 
in the Television and Radio Development Departments 
of a well known Manufacturer in the West London area. 

Applicants for Senior positions should have academic 
qualifications and several years development experience. 
Junior Engineers are required to have either academic 
qualifications or development experience. 

All the posts are permanent and carry the benefit of the 
Firm’s Pension Scheme. Generous salaries will be paid to 
Engineers showing initiative and responsibility. 

Please write fully, in confidence, stating age, experience, 
etc. to Box No. 4256 


ANY IDEAS? 


Well-known manufacturers of 
electronic equipment are willing to 
manufacture and place on the market:- 


THAT NEW IDEA OF YOURS 


(Our own staff is aware of this advert- 
isement). Royalty will be paid on all 
sales. For further details write 
Wireless World Box No. 4236. 
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MULLARD LIMITED have an important vacancy 
in the Industrial/Telecommunications Valve Technical 
Service Division for a first class technical/commercial 
engineer to conduct technical-survey and applicational- 
advisory duties in either (a) The Industrial Heating 
transmitting valve field or (b) The Radar and Micro- 
wave valve field. This will require, amongst other 
duties, liaison with establishments, laboratories, 
equipment designers, and manufacturers. Knowledge 
and experience in the development and/or application 
of either H.F, heating equipment, or radar and micro- 
wave equipment are essential for this post, whilst 
general knowledge and experience of the V.H.F./ 
U.H.F./centimetric spectrum and systems of com- 
munication, navigation and radar, will be helpful. 
University or professional qualifications are desirable 
but full attention will be paid to applications from 
others having proof of ability and experience. This 
appointment should attract a successful and en- 
thusiastic engineer who desires to apply his knowledge 
and experience in a technical/commercial capacity. 
It will carry an attractive and progressive salary 
appropriate to the age, experience and qualifications 
of the successful applicant. Applicants are invited to 
write to the Personnel Officer, Mullard Ltd., Century 
House, Shaftesbury Avenue, London, W.C.2., quoting 
reference No. 861/A/W. 

MULLARD LIMITED have a vacancy in the In- 
dustrial/Telecommunications Valve Technical Service 
Division for an __ electronic/telecommunications 
engineer who is able to assimilate and evaluate, 
technical and applicational aspects of problems and 
products in this field and EXPRESS HIMSELF IN 
WRITING. This is in fact a requirement for a top 
level technical writer/author but is a key technical 
appointment with opportunity. The successful 
applicant will be required, among other duties, to 
prepare high grade technical and applicational material 
and publications. He should be capable of originating 
papers and articles for the scientific press based on his 
own work and on information reaching him in the 
course of his duties. This post can possibly be filled 
by a School Master with adequate Service experience 
in telecommunications or radar, or by a development 
engineer having good field experience of telecom- 
munication/electronic equipment. University or 
professional qualifications are very desirable but 
attention will be paid to applications from others 
having proof of experience and ability. Starting salary 
will be appropriate to age, qualifications and experience 
of the successful applicant. Applicants are invited 
to write to the Personnel Officer, Mullard Ltd., 
Century House, Shaftesbury Avenue, London, W.C.2 
quoting reference No. 861/B/W. 

MULLARD LIMITED have vacancics for two 
Assistants in the technical office of the Industrial 
Technical Service Department (Valve Division). 
These offer unusual opportunities to enter the technical 
administrative side of the electronic industry. Appli- 
cants, who may be fron the level of technical assistant 
to graduate engineer, or HNC, must be conscientious, 
genuinely interested in electronics, and anxious to 
further their own capabilities. Starting salaries will be 
appropriate to the age, experience and qualifications 
of the successful applicants. Applicants are invited 
to write to the Personnel Officer, Mullard Ltd., 
Century House, Shaftesbury Avenue, London, W.C. 2, 
quoting reference No. 861/C/W. 


Opportunities for advancement 


to positions of authority 


and responsibility are occurring on the Technical Staffs of 
Siemens Brothers and of Edison Swan Electric Co. which are 
members of the A.E.1. Group of Companies, and are being 
re-organised with a view to expanding the volume and range of 
their products. There are vacancies for :— 

CABLE ENGINEERS with experience of Overhead Line and 
Joint Box equipments, and Oil Pilled Cable techniques. 
EXCHANGE SWITCHING ENGINEERS for adding new facilities to 
present systems and for work on future electronic systems 
CIRCUIT AND DEVELOPMENT ENGINEERS for design and 
development of latest types of transmission and electronic 
control systems, includ isation and transistor appli- 
cations, television and colour television apparatus 

CATHODE RAY TUBE ENGINEERS for development work on black 
and white or colour tubes. Previous experience in this field 
is essential. 

TEST GEAR ENGINEERS for development of test gear for cathode 
ray tubes, valves and transistors 

TRANSISTOR CIRCUIT ENGINEERS for development of circuitry 
around transistors. 

THERMIONIC VALVE ENGINEERS for development and production 
engineering of broadcast and special valves. 

MECHANICAL ENGINEERS for development of devices for the 
mechanisation and contrel of valves and cathode ray tube 
manufacturing processes. 

PHYSICISTS for laboratory work on thermionics, high vacua, 
solid state physics and phosphors. 

METALLURGISTS for laboratory work on the materials used 
in the construction of cathode ray tubes, valves, transistors and 
electronic devices 

CONTRACT ENGINEERS for important customer contracts and 
preparation of manufacturing information in all fields of the 
Company's activities. 

SENIOR MARINE RADIO ENGINEER to take charge of long term 
development programme in Marine communication. 

LIGHTING ENGINEER in London for Liaison work with the 
provincial offices. 

LIGHTING ENGINEER to advise customers and draft proposals 
for street and internal lighting installations 

SENIOR DESIGN AND DETAIL DRAUGHTSMEN for al! the above 
classes of work. 


PRODUCTION CONTROL AND METHODS INVESTIGATION ENGINEERS 
ASSISTANT ENGINEERS AND LABORATORY TECHNICIANS 


The Cable, Telecommunication and Electronic Industries in 

which the Companies are principally engaged, ernploy advanced 

techniques of high voltage, electronic and semi-conductor 

engineering. As the Main Works are in London the technical 

staff can participate in the activities of the professional insti- 

tutions and attend a wide range of lectures and courses. There 

is a liberal pension scheme in operation and assistance with 

house purchase, if required, will be available to successful 

candidates 

Applicants with any of the following qualifications wil! be 

considered :— 

(i) Degree in Physics or Electrical Engineering with some 
previous industrial experience. 

(if) Recent and prospective Science Graduates. 

(iii) H.N.C. Blectrical or Telecom Engineering or A.M.1E.E 

(iv) O.N.C. of equivalent City and Guilds Certificates with 
practical industrial experience 

(v) Good manufacturing, installation or maintenance experi 
ence with some technical background 


Write stating the nature of the work in which you are interested, 
giving full particulars of training, qualifications and experience, 
to the Technical Director (Group Ff), Siemens Brothers & Co. 
Limited, Woolwich, 8.E.1#.. or to the Director of Engineering 
(Group F ), Edison Swan Electric Co. Lid., Brimsdown, Middx 


SIEMENS BROTHERS & CO. LIMITED 
EDISON SWAN ELECTRIC CO. LIMITED 
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RCA Model AVT-22-B 5KW 
COMMUNICATIONS AND BROADCAST 
onward TRANSMITTER (for export only) 


* We are pleased to offer the RCA AVT-22-B Transmitters and the associated equipment (Master Oscillator, Power 
ransformer, Modulation Transformer, Crystal Oscillator, Electronic Keyer, 3-phase Auto Transformer (400/230 v. 
18 KVA) and Portable Broadcast Amplifier). 

The transmitter combines the highest efficiency compatible with communications and broadcast standards. Design 
features include drop-down and slide-out units for mee access, protective interlocks, optional electronic telegraph 
keying and safe operation in the temperature range 40°C to + 55°C, 95% humidity. 


% BRIEF SPECIFICATION AVT-22-B % MASTER OSCILLATOR AVT-22 
Power Output: 5 kW The AVT-22 Master Oscillator is a highly stable yo of RF 
. , power which may be utilised as an exciter at any frequency 
FREQUENCY RANGE: 2.5 to 19me/s in three bands, crysta between 2 and 20 Mc/s. In conjunction with the AVT-22-8 
or master oscillator controlled. the unit is used for frequency modulation of eeregmnphiaesy 
. keyed CW signals. The Master Oscillator delivers a si 
EMISSIONS: Al, A2 and Ad with a maximum deviation of +500 cy -les (1,000 cycles mm 
MODULATION: High Level Class B. in the carrier frequency 
Frequency response of the broadcast version: 30 c.p.s. to The Master Oscillator can be used with any type of Trans- 
15 Ke/s mitter and is composed of the following major items :— 
: | Oscillator Unit 
SPECIAL FEATURES: On telegraph, electronic keying up to | Tone Generator : 
400 words per minute. Facility for optional use on half power. 1 Regulaced Power Supply Unit 
T | Auto Transformer 
he equipment matches a resistive antenna or line load 50 1 Transmission Line Cable 50ft. long 
to 1,000 ohms 1 set R.C.A. Tubes 


_ TR-50 SERIES We are now in a position to speed up delivery of our well-known Series of TR-50 Transmitter-Receiver Installation 
(50 watt power oucput, 1.5 to 12 me/s, 12v. 24v. or 115/230 v. A.C., full set of equipment spares for 5 years’ operation). 
*% RCA Speech Inversion Equipment (ask for details). 


ied Submarine Search & Detection Equipment: Expandable Radio-Sono Bucy AN/CRT-IB. Detecting Equipment AN/ASQ@-I (Write 
or detrils), 


kt BENDIX MP/HF Transmicting Installations (75-100 w. output—pre-set frequency selection, crystal controlled. Range: 300 Ke to 
15 Me.) 


of We can help you with most of your communications and broadcast problems (short wave and medium wave Broadcast Transmitters, 
tudio Equipment, etc.). Your requirements can be fulfilled, without delay, ac low cost with fully approved equipment. 


BRITISH SAROZAL LIMITED Etectronic works 


1-3 MARYLEBONE PASSAGE - MARGARET STREET - LONDON - W.I 


Cables; SAROZAL, LONDON Telephone: LANgham 9351 (3 lines) 
A.1.D. and A.R.B. Approved 


Z & | AERO SERVICES LTD. 


Fully Serviced and Guaranteed Test Equipment 


MARCONI STANDARD” TF-144G G.£.c. BW-232 £.H.F. SIGNAL GEN- 
SIGNAL GENERATOR. Range 85 kc/s| |ERATOR. Range 500 to 1,000 me/s, Lecher MED COGKLATERS 
to 25 mc/s, output | vole max., completely Bar Tuning. . Packing and carriage £2. 6137-A GENERAL RADIO PORTABLE 
rebuile and fully guaranteed. 85. (battery operated) BEAT FREQUENCY 
Also available older version of the above, OSCILLATOR. 0-12,500 c/s. £25. 


model TF-144F, same range and output, ~ BSR PORTABLE Gosery rated) BEAT 
completely rebuilt and fully guaranteed MARCONI TF-428B/1 VALVE VOLT PREQUENCY OSCI LATOR. With 
C7S. Packing and carriage £2 METER. Range .10 to 150 V, brand new, differential 2-dial coming ran 316,000 c/s, 
with accessories and spares. £35. 11 O80/ 


output impedance 15/600, 3,000 ohms. 
: “ MARCONI! TF-428A or B or Service| |. 
TOR Rene 16 1 150 mole cutout WD mv | [equivalent type, range as above, fully over-| |74001 STC DECADE CONDENSER 
men.. evernauied and guaranteed as hauled and guaranteed 17. Packing and TUNED LOW FREQUENCY OSCIL- 
Packing and carriage | carriage £1 LATOR, calibrated 25 co 120 c/s, total range 
apr. 10 co 350 c/s. £20. 
Packing and carriage (1 


MARCONI TF-SITE SIGNAL GENERA- 
TOR. Range |50-300 mc/s, output 200 mV MARCONI TR-4643 ABSORPTION 
max., overhauled and guaranteed. (30. bg oy Range 4 to 300 me/s 
. ackin an carriage ° 

MARCONI TP-517-F SIGNAL GENERA- s . MODEL 339 COSSOR DOUBLE BEAM 
TOR. Range 18-58 mej/s and 150-300 mc/s, OSCILLOSCOPE, fully overhauled and 
output 200 mV max, overhauled and guar guaranteed. £30. Packing and carriage (2. 
anceed, €35. Packing and carriage Ci LAVOIE 105-5M HETERODYNE WAVE- 
METER. Range 375 to 725 me/s., fully 
overhauled. € Brand new, ¢ 

1-222-A CRYSTAL CONTROLLED SiG- with spares and accessories, €32/10/-. Packing TS89/AP POTENTIAL DIVIDER, for 
NAL GENERATOR AND FREQUENCY and carriage 15/- extending the voltage range of an oscillo- 
METER. Range 8-15 mc/s and 150-230 mc/s, scope, voltage ratios 100 and 10 co |. £5. 
for 1158 V A.C. supply €13/5/-. Packing and Carriage 5/-. 


carriage €1/10 

SLOTTED LINE EQUIPMENT TS-5é6/ 
AP. Range 428-700 mc/s, output impedance 
604 U.HF. SIGNAL GENERATOR. Si ohms EVERSHED MEGGER 
Range 7.5 to 330 mc/s, output 20 mV max., PRICE, complete with RF probe and adaptor, 500 vole 100 megohms Bridge . ger. £35, 
fully overhauled and guaranteed. £65. Pack in carrying case 465, Packing and carriage 500 volts 40 megohms ae” © 
ing and carriage €1/10/-. él. Packing and carriage {i/! 


We are buyers of Second-hand high class Test yy American War Surplus Communication Equipment, etc. 
High prices paid for BC 312, BC 342, BC 348 and R 5/ARN-7 


fui dose 2 & | AERO SERVICES LTD. we sition teabiear 23717213 
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Wireless World Classified Advertisements 


Ziti MItt tt 


WARNING 


Readers ore warned that Government surplus 
c ts and valves which may be offered 
for sale through our displayed or classified 
columns carry mo manufacturers’ guarantee 
Many of these items will have been designed 
for special purposes making them unsuitable 
for civilian use, of may have deteriorated as a 
result of the conditions under which they have 
been stored. We cannot undertake to deal with 
any complaints regarding any such items pur- 
chased. 


NEW RECEIVERS AND AMPLIFIERS 
SHIRLEY LABORATORIES, Ltd., 5, Prospect 
."o Worthing, Sussex. Tel. 30536 
ts “ampli Stereosonic tape recording and 
Separate meter monitoring on 
ck on both channels, lSwatts 
S6ans; TWA/15 ° 
od. and reproducing amp. lifler, 
Wearite and Collaro decks, 45gns 
recording and replay pre-am oy’ 
with valve voltmeter monitor é ‘Bt 
high- fidelity amplifier, ences Sails wide wide 
ontro! system, mv sensitivity, 20gns, 
two inputs and 53-positicn gram filter, 
specialized amplifiers for the musical 


clentific industries including the Mullard 
20watt (0086 


PENCER-WEST Distribution and Communal! | 


pe: ion Amplifiers cater for al! require- 
ments. ull data and leaflets on request to 
Spencer-West, Lid, Quay Works, Great Yar- 
mouth Norfolk. Tel. 4794 10007 


PIGRAM portable sound reproducing 
coutomant: gimenibers with own built-in 
poner Por details and nearest dealer, 
Penco Products, Kings ley 

Herts, England (6373 


ND AMPLIFIERS— 

D SECONDHAND 
740 receiver, perfec 

any trial; offers.—Tel. 


RECEIVERS 
SURPLUS A 
DDYSTONE ‘phones, 
speaker ‘fod ores 
6406 
ARMSTRONG RP41_ chassis, mint; £20.— 
165/29, Abercorn Place, N.W.8. Mai. 5208. 
{6401 


RO Rx's and coils in stock, also AR&8. 
BCS4ER. CRIO0. etc.— uirements piease 
to R T. &@ I. Service, 254, Grove Dn " 
London, E.ll. Ley. 4986 (0058 
lied RAP 


ECEIVERS 8.15 as 

sealed boxes, 2 carr 0/- England 
and Wales.—Smith, shworth Rd., Faring- 
don, rks fess 


RELESS WORLD” 7- 
unused with — 
ve and power supply, 
P.M components inc odiae on 
ture compensating capacitors; 
_———: Valves, ———. ction. “idea 


Saale gf. 

ng high- A cabinet 

ith slow oe tuning 
limited num in - 

16281 


#. P.M. tuner 


14 inx Shin von -— 
indicator. bia/io, 
Box 9. 


LOUDSPEAKFRS—S'IRPLUS AND 
SECONDHAND 
pops = loudspeaker; £7/10 carriage paid 
. 9, Hereford R4., Shrewsbury Peace 


NEW TEST EQUIPMENT 

4 1M, TV Signal Intensity Meter, cirectly 

calibrated in micro-yolts with incorporated 
4B scale, indis le r TV aerial instalia- 
tions, and fault fin 1 ls, chan- 
nels 1 to 5 now avai §20: en- 
quiries also invited for our band odel 
a a Ltd., Market &t., wat etto 


TEST EQUIPMENT--SURPLUS AND 
SECONDHAND 

lestmeter 

accessorie 


VO _ electronic 
leather case and 
Box 4290 {6405 


IGNAL generators, oscilloscopes outpul 
meters, valve vetteneters frequency meters, 


multi-range meters x SB i, Yours a — are 
Cg a zs 
254, Grove Rd., sandse. Eil Les f=) 


complete with 
Ss. as new, £20.— 


and | 


{LVULHODOMNATLLLAAOLAAAOU EE) = 


EW! 


UT 


Partridge 


Type P4014 


ALAMOUIUHLOUON UML LY TREE EA 


This new Partridge unit is a 
High- Fidelity Transformer, em- 
ploying “C” core construction 
for the Mullard 5-10 Amplifier. 


“™ 


SPECIFICATION : 


Primary Matching 
8,000 ohms anode-anode. 
turns. 


Tapped 43% of 


Secondary Matching 
4 sections of 0.95 ohms. Thus suitable for 
accurate matching of most speakers. 


Primary inductance 
75 Henries minimum low level. 
250 Henries minimum high level 


Leakage inductance 
Referred to primary 
4 pri. to 4 pri 


12 mH maximum 
: 8 mH maximum. 


Valve matching 
A primary D.C. current unbalance of 10% 


is permissible with no adverse effect upon 
performance. 


Developed for the 


(Distributed Load Version) 
AMPLIFIER 


Retail Price 98/6 


Write for full details of this and 
other units for special! purposes 


PARTRIDGE 

TRANSFORMERS LTD 

TOLWORTH = SURREY 
Phone : ELMbridge 6737/8 


| ventilated steel cabinet, 


NEW TRANSMITTING EQUIPMENT 

“C.mmunicators” for 28. 56 and 

bands; complete modern 15 
traasmitter ‘receivers for a.c. maims or 

12y d.c operation: export enquiries invited 
REE unmunications jreenham Mills 
r Crewkerne, Somerset. Te!. Broad- 
577. (6289 


QUIPMENT 
US AND SECONDHAND 

© 6108 transmitter, Hallicrafter, complete 

with speech amp and aerial tuning unit and 
large qty of spares. at present crated; £175; has 
been used chiefly for Ham work 
AR88D, good order; £45; delivery for both item: 
arranged at cost; seen Portsmouth.--Box ten 
6407 


TRANSMITTING 
SURPL 


OYNAMOS, MOTORS. ETC. SURPLUS AND 
SECONDHAND 
RIDGE rectifier units; 12V also 24V charging 
auto cutouts; 300 amp starter relays, 12 and 
24V_ worki lease see October advert 
T W PE , 66, Gt. Percy m, WO} 


ool2 
motor-alternator sets, input 220y 
4,000¢/s, 6.25 

“starter, fuses, 

ae , all mounted in 


14in x 26in x 49in high, 
oll in ori nel ae ‘216, carr. extra. 
eB. Cc 


Pixmore Way 
Herts wenny: f4 851 


NEW onaneeneut AND SOUND 
EQUIPMENT 


Latch 
(008 


T™asieror pre-amps for tape playback; 
| 9/15 


OMe 


K/P 


RDING wnits, 
level 17gns; 


25gns 
REPLECTOGRAPH 
Stereosonic, 6 
col, LARO, 
available 

HARDING ELECTRONICS, 120a, Mora Rad 
Cricklewood, London, N.W.2 Tel. Gladstone 
1770 (0052 


erase and bias, with 
emps, 6 watts U/L 


£56 


meter 


tape-decks, now 


Wearite and all decks and amps 


PECIAL offer reaches 
prof. tape at 1,200ft, 22/6 (2 
eheve); i P.P. plastic, not 


lith and ?- al month 
l ach 6 and 
guaran 


Rich, 


pu pe 


le 

RECORDERS by Ferro raph Leevers 
disk recorders, blenk dis microphones 
TAPE/DISK Service. Specialists in mame re- 


i j rs 
oP ERC ica “Rob RDING ” ‘Sropies (1949) 


ERO! CA 
Recorder House, Pee! Eccles, M/e Eccles 
1624. Director, Thurlow Smith c ies 


INE-VOX disc recording equipments type 
© C7J, for high-quality recordings from exist 
microphone equipment, price from 24ens 

a complete channe) inclusive 

of mis. smper and playback equipment, eat 
type C7 for highest quality professional 
requirements recorder mechanism at 44¢ns, oF 
plete channel at 110gns; demonstrations 
Ge 4 ed in Londe 
n 5 BASE write fot details to KTS. Aa. 
inioe,” Park Rd., Braunton N Devon Te 
Braunton 224 Callers by appointment ilo 


ing 
also available 


specialists 
recorders 


recorder 
you a complete range of 
Eysremrens jrundia, Elisa 

hilips and the * Preastometic. " their 

new recorder with the latest Colla auto 
matic twin-track Tape Deck, ail eva lable on 
very easy terms, send tor leaflets or call and 
hear oT Gemonst rater Phote-Optix (Lon 
don) + W.W.), 75-75, Praed St 
(oadon” ad. 2891 jail 


onnmgeaans AND 50 iB squire pant - 


PLUS AND = eb 
ERROGRAPH Mode! tape ee. Priv 
(6424 


twice, as new, Betis: 
My niror pocket wire recorder, leather case, 
complete 2 mikes (wrist and lapel), 2 
transformers, 9 hours wire, perfect condition 
origina! cost £152, £79 0.0.0.—Box 4262. (65° 
ICROPHONES. Low impedance Matched 
pair heme PG Dynamic £6 each; Resio 
vMC £4; pastes hone M/C. %/- -—Thomson 
112 Alceste Re. South, Birmingham. 14 
Highbury 1814 (6567 


HARPEDALE Super 12 
in fi walnut 
cin , 


£20 
Boun. Su, 


pzore OPTIX, the ta 


CB/AL 15 ohms 
cabinet #£16/10 


NEW COMPONENTS 
RYSTAL microphone inserts (Cosmocord 
Cc nd Bai in steady > ge by Nome and 
Bound ty eers, guaral newly me 
boxed i Tree.— Radio-Aids Lid, 2 
Market a mttord foie 


164 


—THE MODERN BOOK CO. 


BRITAIN’S LARGEST STOCKISTS 
OF BRITISH AND AMERICAN 
TECHNICAL BOOKS 


Frequency Modulation Engineering, 
by © Tibbs and G. G. Jot tone 
45/-. Postage t/- 

Racio Servicing 
trotechnolo y, 

Postage 

Transistors in Radio and Television, 
by M. S$. Kiver 37/6 Postage | 

Radio Vaive Data, compiled by ‘' Wire 
less World” (new Sth edit.) 4/6 
Postage 6d 

HI-Pt Loudspeakers and Enclosures, 
by A. B Cohen 37/6 Postage | 

Wireless Servicing Manual, by W T 
Cocking. 17/6 

Radio. Volurre 3, by J). DO. Tucker and 
D. Witkinsor 12 Postage 6d 

The City and Guilds Series Mathe- 
matics for Telecommunications 
Volume |, by D. Ff and 
W.R. Grinsted. 10/6. Portage 6d 

Telecommunications Principles and 
Practice, by W 21/- 
Postage 6d 

Radio and Radar Technique 
Scearr, 60/-. Postage |/ 

The Oscilloscope at Work, by A 
Haas and RK. W. Hallows. 15 Postage 
6d 


Vol. |. Basic Elec- 


by G. N Patchect 


Postage 1t/ 


pooner 


T Perk 


by A T 


Guide to 
1956-7 
Postage 4d 

World Radio Television Valve Hand- 
book. 12/6. Postage 6d 


Write or call for your new 


19-23 PRAED STREET 
LONDON, W.2 


PADdington 4185 Jays 9-€ 


Broadcasting Stations. 
Wireless World.” 2/6 


1956 tal 


SURPLUS 


TRANSMITTERS Over 70 differs 


nt types 
American 


>WB-8, 3,500 


in stock 
Handie 
watts 


RECEIVERS Nearly 100 type 
from 15 ke. to 1,000 Mc/s., including portable 
and directional smallest held and 
the largest weighing !0 cwr ind using 
65 valves 


ranging from the BC6I1 
Talkie to the Marconi 


available 


the hand 


TEST ZQUIPMENT lerican 
Over 100 different types 
stock 


only 


struments in 


VALVES. American 
over 150 


RECORDING GEAR | 
Amertype »oundscriber A 
Ucah, Memovox, Edison, et 

film and tape 


POWER SUPPLY 
Generators, Rectifiers 
from 2 volts 100 amps. to 


AERIAL EQUIPMENT 
Se. Masts 20fe to S0fe 


wire guys, beams 


MISCELLANEOUS. A; 
Chests, Chokes, Controls, Cord ‘ 
Electric Accessories, Fuse 
sulators, Loudspeakers, Meter 
Switchgear, Transformers, etc 


over 200 types. British 


types 


Motor 


Inverters 


{ J/ynamotors 
Vibrator 
18,000 volts amp 
Whips, I2in to 
Bracke 


bases 


fiers, Cabinets 
rystal 
Hardware in 


Plugs, Relays 


Full lists available 


nents A 
hipping fa 


P. HAR n is 
ORGANFORD DORSET 


Telephone: Lychett Minster 112 


Send your require packing and 


Wiretess Worip 


NEW COMPONENTS 


110v dc listed 
or magn etiser 
f 


COMPONENTS SURPLUS AND 
SECONDHAND 


RRApIO CLEARANCE, Ltd 27 Totten 
Ce t | I jon wi Tel, M 


EI ECTROLY'T ( AD city, voltage, size, ‘ype j 
yf mou i pe aid, 7 Sv, %* % | 
%, W/E 
1,009 


| starters to 


| MAGSLIP MOTORS 
p. 1/6 ex Trar 


ALI cams, son 


| D.C 
| ROTARY CONVERTORS, 


tube mount 
st paid 
le angie 
post paid 
angle w 


A V bat Bande /6. 2nd 


ig 
paper conds 4in X 2in x 444in 
w pots, Sw, lin spindle 2/6 
CLEARANCE, LTD. 27 ottenham 
London, W 1 M J 918 
Os 
QOUTHERN RADIO SUPI tie 
‘ Newport St London 
played advertisement 
BSISTORS 
asstd 


abin l 


asstd 

100; variable 
block nde 
Rey ] Rusht 


Mens wt 
unused in 


ge stocks ese an ther 
awshay Pixmore Wa 


He Te 


WANTED 


VV 4itED ' 
ESLIE 
Battersea, 5.W.B 
* MALI 
to Be 


EXCHANGE. ETC 
ecivers A.P.R.4 
and 
DIXON & Co, 
Mac 


machi Dets 
rough fo1e4 
elevis 
ecorders 
Bromwict 
847 


WAKE HRO l t AR 88s 
827 t Details to RT & I 

P R London 
lee. “Soe 


Hallicrafter E.T 4536 

spare part ame 

o, Beavor Ham 
x 
st 

quipme 


| MAINS TRANSFORMERS 


| Wireless 


ware 


221 
1359 and 
Hatfield Instr 


commutr 
Ts47 
Hallicraft 
ne 


AP ma and tur 


6 
| for M/ainy 


| Heavy 


| sereso 


| 10 amp 
| pated 


| 64. SLOT ONLY PREPAYMENT METERS, 5 


| EX-R.A.P. MORSE TAPPING KEYS 5/- 


NOVEMBER, 1956 


GALPIN’S 


ELECTRICAL STORES 


406, HIGH STREET, LEWISHAM, 5S.E.13 
on 0300 Nr 


TERMS: CASH rain 
(No co 


Tel: Lee Gr Lewisham Hospital 


ORDER 


All Goods sent on 7 days’ approval against 
cash 


Input % b volta. OUTPUT 
another output 

r sultable for 
ts 20 ampe 


wry TRANSFORMERS 
Volta 4 amp 

umps., 25/- nothe 

ther 4 ¥ 


I 24/0 12) volte 
soll heating one lighting, et 


twice, 35/- 

Bx Sov? — GouvEntens M volte D.C. Input 
) volta 50 « phase af 450 watte. OUTPUT (com- 

plete with Step | ' Fs dha er) from 50 volts to 230 volte, 


£13/10/- each or CONVERTOR only £9/10/- each 
EX-NAVAL ROTARY CONVERTORS 110 


Inpet. Oo ate 


volte D.C 
250 
o 4 i madition 


£13 1o/- each 


on 4 to 6 volta 
each 


watte 
guar 


phase 
nt verl 
110 ih 


SPARK COILS, | epark 
wembler, 17/6, vip. 1/6 
TOTE SWITCHES th of 
L5/- each 


t BLP. D.C. MOTORS, 110 volts 
sult N.V.R., 265/- 


mplete with 


ating gear arge ermal! 


25/- 


3,000 new 35/-: 


fp. 


) volis, A.C, large size, as new, 8/6. 
ach pe 15 6 


mos CLAD Safet 
18/6 


D.T., 250 volte 


amps, pew 
MOTORS, 24 ts, ‘arge size 3/6, p/p. 1/- each 
new, with all emoothing and 
counts el, input 26 volte D.( Outpat 300 volte, 260 M/amps, 
16@ velta, 10 M/ampe and M4 volta All outputs 
are D.C. 45/-, 5 , 


amps 


LARGE 
6 inch 
MOVING COIL Meters, ali 2 to 
caste or glasees, 3 for 10/-, a uaranteed 

# 18/-, two sound meters, no junk 


METER Movements 
fefert very high 


fairly low F.4.D 
quality, 7/6, pip 
3 inches dia. damaged 

eoand meter 
all are or eultabie 


average 
1/6 each 


MAING TRANSFORMERS, a!) 200/250 volte primaries (New) 
daty Output combination ef 0/6/19/18/24/30/ 
6 volte 4/5 amps. 38/G each. Ditto 6/8 ampe., 61/6 each 
Ditte 15 amps’ Output JH/- each Another combination 
wt GpG/12/15/24 51/6 each. Ditto losi2 
ampe., §8/6 each Output 85/- each 


MEDIUM SPOT vue _TRANSVORMERS Input 

vols, OUT combination of 0/2/4/6/8/10 
2 volte at 50/70 amps "as "6 © ach. Ditto 120/150 amp 
Outpet, £8/10/- each 


ELECTRIC LIGHT OR POWER CREDIT wo ee amp 
load 25 J-; 20 amp. load, 47/6; 30 ame 7/6. 
guaranteed carr 


rite 6/8 amps 


Ditte 35/30 ampe 


PREPAYMENT 
load, @4 


fully guarant 


aot, set at G1. per unit 


TERS, \/ 
6 load. £5/2/6 


0) amp. Carriage 


oa 
fully 


amp 


only. ert at 4d. per unit each. Carriage paid 


52/6 


| guaranteed 


LARGE RANGE OF vous. AMP. AND MILLIAMP 
METERS from 7/6 each to §O0/- each, sizes trom Bin. dia 
ip & Tin. dia Please state requirements for price 


| BREAST MICROPHONES, with mouthpiece, 6/-, P/F 


AUTO WOUND Voltage changer TRANSFORMERS 
1/ L2@7900/830/250 volte 90 watts, 48/6 each: 350 watts 
57/6 each, 500 watts, 76/6 cach; | 000 watts, €6/5/- each 
2.000 watts, £1) each: 5,000 watts, £17/10/- each 


Ex- . A. 7. Borane TRANSFORMERS. § [nput 
1,200 volte 70 “ ampe 
sft ve Input 


Tapped 


4/28 volts 
+ hour rating 
450 volta, 50 
letter 
pains with « thie 


Dube 
Output 


These 


eget 


nade to 


Any TRANSFORMERS 


tate of order. Pleas 


order within 7 days from 


@ ask for quote Numer ther items 


110/250 volt input 
volt 1A. 4 volt GA 
Chargere etc 

Auto Transtormer volts, 10/9 ea oh 


MORSE TAPE Recorders with motor or 
NOT radio tape decks), D.C. motors 
orringe 77 


MEGGARS alight adj 

£3/10/-; 250 ¥., £2/10/- each 
ents in Erie and Northern freiand, please ask for quota 
as to casriage charges. The above charges only appl 


$00) /0/200 
% 70/80 Mjampe.. 12 
Mode 


Usetul tor 
hO-w att 


Tras a“ 
Guaranteed 


irive 
each 


clock -work 


only, £5 


large «size jetment 


arriag® 


SPLENDID ODD BARGAINS FOR VISITORS 


OPEN ALL DAY SATURDAY 


PLEASE PRINT YOUR NAME AND ADDRESS 


NOVEMBER, 1956 


Wiretess Worip 


—TUNERS— 


FM61/Mk11 


F.M. V.H.F. TUNER completely stable drift 
free tuning. Volume control Tuning indica- 
tor, AVC. Sensitivity bewer than 4 uV for 
20 db quieting. 21 gms. Tax paid 


AM 


S6BS 


A.M. 9-band all-wave tuner. 13 m.-570 m 
Band spread, variable selectivity, Tuning 
ndicator. Logging scale, delayed amplified 
A.V.C. Tropicalised. Sensitivicy better than 
2 uw for 250 m/v output. £46/4/- tax paid 


FM/AM 


$5/FM 


FM/AM: World Wide A.M. in 2 ranges. 
SSE FM 12.5 m-37 m.; 35 m.-100 m.; 90 m.- 


;190 m.-250. 

16 m.-50 m.; 195 m.-550 m.; 680- 

Sensitivity better than 10 wV on all 

ranges. PLUS compietely stable drift free 
VHF.FM. Sensitivity better chan 8 uV for 20 
db quieting. Tuning indicator on all bands 
AM and FM. €34/2/6 tax paid. 
All cuners suitable for modern high quality 
amplifiers Most tuners available with 
Escutcheons in Gold, Silver or Bronze. 


C. T. CHAPMAN 
Reproducers) LTD 


RILEY WORKS, RILEY STREET, 
CHELSEA, S.W.10 


FLAxman 4577/3 
Export Enquiries tnvited 


VALVES WANTED 

|A™ types of valves British or A 

| transmitting and receiving: keenest 

| prices paid What bave you to offer? 

| or call Lowe Bros., 9a, Diana Place, 
wil 


cash 
Write 
Euston 
4485 


CABINETS 
EWis RADI ve the be selection * 
finest Anish - =} pase 18 [0224 


Vv. 17in and ry 9 Capinete pod we 
posal ue te cont R hern 
Ltda akefield Rd "Golthoum York: 
Tel. Brighouse 16 (634 


REPAIRS AND SERVICE 
AINS transformers rewound, new 
formers to any specification 
MOTOR rewinds and complete overhauls; 
class workmanship; fully guaranteed 
P.M. ELECTRIC Co., Ltd Ate 
| Warser Gate, Nottingham. Est. 1917 


Co 
shire 


trans 


first 
eb 


AINS transformers, E.H.T.s, chokes, field 
| coils, ete., promptly and efficiently re- 
wound or manufactured to any specification 
| LADBROKE REWIND SERVICE, 6208 
Harrow Rd., London Ww.i0 0222 


AC and drill armatures rewound, 17/6, fu 
guaranteed; reduced price for quantities 

K. Remington, 7, Teapot Lane, Maidstone 
(6420 


service mains 
chokes, prompt 
of replacer ent types ex-stock 

to your cification 
RADIO SERVICE Co., 75, 
W.10. Ladbroke 2296 


RANSFORMER rewind 
£E.H.T. transformers and 
Muivery, rarge 
or manufactured 
METROPOLITAN 
Kilburn Lane, London, 


EWINDS and conversions to mains and out- 

put trans., pick-ups, flelds, clock coils etc., 

from is. P.P. equipment a sopeiplity all work 
guaran winds, High Rd 

Willesden N.W.10 tei’ Wordsworth 

7791. 6418 


Green, 


. ©. BOULTON for repairs to any loud 
speaker specialists on heavy and P.A 
types; cone assemblies, field coils, repair acces- 
|} sories, pressure units, 7 hones; trans- 
formers rewound and to Beation: motor 
rewinds.— &t., Mane ler rad- 
| ford. Tel. {017} 


PAINTS. CELLULOSE. ETC 

oe eir-drying biack crackle paint 
“th pint can.--O Miller, &, 

| Kenton ork Cres., Kenton, Middx (0250 


WORK WANTED 
T.F.E. moulding, ppctinin 


| roved capacity,—Bel. Mar 
London, N.19. Archway 5078 


Am. 


ng. A.D. ap 

=. Yard 

{0187 
CAPACITY AVAILABLE 

ACTORY Capacity avaliable for the follow 


ing oe ories 
PLAS hie, njection Moulding 
ALUM ing 


a Cast 
ELECTROMIG he & ™hiectrical Assembly 
tion Wiltshire. —Box 0077 


(5 om) 
Loca- 
(0114 


MISCELLANEOUS 


a pover transformers, specification as 


PRuMAg , magie- phase, S0c/s 
Sy a 1,400¥ 6.58 tapped at S0v 
he ° 700v. * Boov 1,250v, 1,500v 
‘5 
GENERAL To comply generally with R.C.8 
1,000. To be air natural cooling—open type 
i tion 
TERMINALS: Terminal board on top wit! 
is rew type Mw to be marked Foo. 650-600 
| 50-500 - 550-600 - 650-700 
OFFERS. Rediton, Crawley 1540. Pur 
| chasing Dept [6399 
Horne, 


UTOMATIC coil winder £52 
Southfields, FPirtoll, Pluckley, Ashford 
Kent { 


ETALWORE, a!! 
racks, etc to 
capacity available for 
Stan up to lin be 
| Paiurorr't METAL WORKS 
Chapman &t.. Loughborough 


Ts to disc recording, 4é-hr. service; 
(30 —,’ 22/-, 76's ll/-; & * e 

Compreh enaive Recording Service 

Little Place, Stess Se hits Lane, Schoen, Orme - 
kirk, Lanes (6197 


oun own tape recording transferred to disc 
or L.P.s.-—Write cal ‘phone 
Recording 123 
Bay Studio 
6542 


Ltd 


cabinets, chassis 
own specification 
milling and cap 


Lid. (O4B)1) 
(020 


types 


=. m= Private 
eensway, W.2 Te 
| recordings 


APE/DI8C for connolsseurs, use Britain's 
oldest full-time transfer service: 
prof. qual. tape, 25/- and 
Productions, 59, B 
91 


or 
Studios 
992 


AND III conversion easily carried out with 
Spencer-West type 66 
wi 


convertor: 
change-over teh, —s 
| Quay Works. Great Yarmow 


GILSON 


15 and 30 WATT 


TRANSFORMERS 
for U-L Amplifiers 


30-WATT TYPE Ref. WOR 
| Primary inductance > 250 H. 
Leakageinductance < 4inH. 
Wide Frequency range at full power 
H.F.responselevelto > 80K~ 
7,000/3.7/15 ohms, 43% pri. taps for EL 
KT66's or 6807's 


List Price £5.12.6 


1S-WATT TYPE Ref. WO 69: 
Primary inductance: 290 Henrys 
Leakage inductance P—S 28 mH 
Leakage inductance {P—{P 30 mH 
Wide frequency range at full power 
3.7 and 15 ohms secondaries 43% tapped primary 
This transformer is particularly suitable for use 
with amplifiers having E.L.64/N 709 valves in the 
output stage and when loudspeakers omploying 
cross-over networks have to be fed 


List Price £3.2.6 


with universal mounting frame: 


4's, 


6412 | 


| These transformers are correctly designed tor 
| UL operation and can give excellent stability 
in amplifier circuits using large values of negative 
| feedback of the order of 30 db from the secondary 


Please write for information ‘\eaflets on the above 


R. F. GILSON LTD. 


i ST. GEORGE'S RDO. WIMBLEDON, 5.w.19 


2) Phone: WiMbiedon 5695 


MAKERS OF NEON SIGN TRANSFORMERS 
Contractors te Admiralty, , ALD. Approved 
Our stockists include: Berry's (Short Wave) Lid., 25, 
High Holborn Londen, WC.1. |. T. Filmer, Bexley 
etc 


Wimetess Wort 


“ AUTOMAT” CHARGERS 
and POWER PACKS 

&s supplied to Ministries, Airtine Go.s, ete., up to 

600 watts. Correct design, best materials and 
workmanship. 

Beieniam stacks, 40 ma. to 10 amp., with 

‘. 

“AUTOMAT” SELF 

REGULATING CHARGERS 

Export tnode| aa ilhus 


for 6 v/i2 ¥. 6 amps, 
using 8.7.0. selentum reeti 


13 months. Also our well 
known 12 ~¥ Ss amp 
harger with protective 
baliaet and glow indicator 
60/6, ditte, 6 ¥. 2 amp/ 
2 vy. 2 om. 60/6, 
ditto, 12 v, | amp., 42/6, postage 1/10, wt. Sib. 
FOOLPROOF CHARGER Genuinely trouble 
free and ultra reliable 
“ W.W.” with full data sheet and instructions. 
Kit, Weetalite 4 amp. rectifier, watt tapped 
pregnated trans., ballast bulb, for 9 ¥. 6 ¥., 12 ¥. charger 
adi rectifier troubles eliminated, 46/ PP 1/10, Handsome 
eel case, ready punched, louvred, enamelied, 12/6. 
Ho. 1A Kit. & &. rectifier, 66 watt. trans, ballast res., 
emuneter tor 3 vv. 6 v., 2 v. 3 & 58/6, pw 1/0 
13 v. 2 amp. rect, 46 watt trans, ballast/ 
i> for 9 v., 6 ¥., 19 ¥. charger, 36/6. © 


i» DD , case 12/6 extra 
vas at 4 to 6 amp, 12 ¥. 6 amp. 8.70 

watt wans,, ballast bulb, G4, pp. 2/-. 

190 watt tans, 14 ¥. 6 amp. large finned type rect 

sider res., high grade ammeter, wt. 17ib., for 6 ¥./12 ¥ 

charger wien carr, 4/ 

SELENIUM RECTIFIERS, new stock not surplus, 6 ¥ 

is, &., LB, 12 v. 0.4 &., Bj, Le, < 

Sa, 139 w/l4 ¥. Be. to 34 @., 15/ 

5 «., Large finned 6 «., BB/-, p.p. 10d. Be 

50 mA., 2/9. 24 ¥. 0.8 &, Bi-, 1.5 &., 1B/>, 3 &, 27> 

5 «., 4B/-, 8 «., GB/-, all pp. 10d. 60 ¥. 1 &., Q4j-, 2 
4 1s. O7/-, pw. 1/6. ELT. reetifiers, 120 v 
RM, 3/4, 136 ¥. 90 mA. elim. 6/6, 960 

60 mA., Ti-, 260 ¥. 100 mA. bridge, 14/6. All p.p. 6d 


Many other LT. and HT. types stock 


CHAMPION PRODUCTS 


44, Uplands Way, LONDON, 5.21 Phone LAB 4467 


~- ENGRAVING 


Electronic Equipment, Scales, 
Indicators, etc. Send or phone 
your requirements. 

A.G. ENGRAVING 


2972 EARLSFIELD ROAD, &.W.16 
Phone: BATtersea 9897 


PPP P-PPPDD-Y 


| 
) 
4 ) 


%- 
q 
| 
#- 


‘ASPDEN’ 
TAPE DECK KITS 


Compact model 

x Ilin., Sin reels kit 

Standard model 

1O0fin x 15in., 7in. reels... kit 

Easy to assemble, with full 
drawings and instructions 

motor 


Thin aio 


aio 


working 
First class 
lacest design High-Fidelity heads. 
and the recorder 
AMP LIFIER kit 
Power Pack om kit 
(without valves) 

Carr. extra 
. very pleased with its performance— 
must congretulate you for supplying such an 
excellent kit." W. P., Portsmouth 


awo 
ow é 


Send stomp for full perticulars te:— 


W. S. ASPDEN, 


10, MARKET STREET, WESHAM, 
KIRKHAM, LANCS. 


NOVEMBER, 1956 


MISCELLANEOUS 
assemblies for channels 6 or 9 
of director, 2 driven elements 
moulded insulator and mounting bracket, these 
aeriais are of American manufacture and repre- 
| sent amazing value; our price 15/- plus 2/6 post 
| and ckin 
HIGE-GRADE low loss co-axial cable, 1/- 


AN Pe pee 


STORES, 48, Stafford 
&t., Wolverhampton [0146 


RANGLATIONS, abstracts 

executed by technically qualified linguist (Ger- 
man, Italian, Prench) with first-rate expe 
ence in foreign (patent) literature concerning 
electronics, electrical engineering etc Box 
4596 (6419 


etc promptly 


OIL Winding Machine Neville’s Type 

Montreal. Only had very little use. Per- 
fect condition including electrical equipment 
and reel stand Open to reasenase offer.—The 
Medical Supply ssociation, Lid., 55, Park 
Royal Rd 10 Eigar 4011 


{0197 
UILD your own TV and learn about its 
| operation, maintenance end servicing, quali- 
fled engineer/tutor available whilst you are 
learning and building. Free brochure from 
E.M.1. Institutes, Dept. WW58, London, W.4 
(Associated with H Vv) [0180 


WITCH Units, Type 207B. These beautiful 
electronic devices measure 14x76 approx 
and contain a host of useful equipment, the 
main items being a precision double wound t 
#4in dia.. 6 standard tropical pots, 4 Yaxiey 
type switches, 5 P.O. lamp holders with bulbs 
2 toggle switches, 5 push switches. an assort- 
ment of obs, multiway sockets, precision re- 
gistors, gear wheels, etc., etc. Have cost pounds 
to manufacture, our special price 7/6, rail 
and packing, 5/- England and Wales 

ti Wonderful value 
WALTON'S WIRELESS groums. 48, Safford 
. Wolverhampton. Steffs 0145 


NOTICES 

RITISH SOUND RECORDING 
TION Details of membership, open to 
the professional sound recording engineer and 
all others interested in recording high qualit 
reproduction and other branche of audio 
engineering, together with details of the Lon 
} don lecture programme and the Manchester 
| Portsmouth and Cardiff Centres, may be ob- 
tained from the Hon. Membership Secretary 
H. J. Houlgate, A.M.1.E.B., 12, Strongbow Rd 
Eltham, 8.E.9 {0031 


SITUATIONS VACANT 
SENIOR electronic designer 


A BENIOR electronic designer is required to 
work on automatic aircraft equipment including 
@uto-pilots; previous experience in electronic 
design S essential end an emphasis on 
miniaturization is desirable; the work is varied 
and employs the latest techniques in the use 
of transistors and magnetic amplifiers.—Write 
to the Chief Engineer (P.D.061), Aviation 
Division, Elliott Brothers (London) Ltd 
Borehamwood, Herts (6415 
Ped- 


NGINERR, Broadcasting 
eration of Malaya 
DUTIES include the supervision of the in- 
stallation operation and maintenance of broad- 
easting studios recording channels and medium 
power short and medium wer transmitters 
APPOINTMENT on contract for 3 years in the 
first instance in the salary range £1,145— 
22,119 p.s. point of entry depending on ex- 
rience and Forces service plus an expatria 
fon allowance for married candidates varyin 
between £91 and £259 pa Substantia 
variable cost of living allowance also payable 
| Gratuity at the rate of £58--£81 
every three months satisfactory service 
Government quarters provided, if available, at 
jlow rentals Pree passages for officer, wife 
and up to § children under 10 years of oe 
Pree medica) attention Leave 45 days for 

each year of residential service 

| CANDIDATES should be between 25 and 55 
years of age and must have passed. or be 
exempt from the examination for AM.1LE.E 
Should also have had at least 2 years’ experi- 
ence with a broadcasting organization or with 
@ commercial firm manufacturing allied equip- 


ment 

| APPLY in writing to the Director of Recruit- 

ment, Colonial Office, Great Smith Street 
giving briefly age, qualifica- 


ASSOCIA- 


Department 


London, 8.W.1, 
tions and experience and quoting BCD % 
23/02 (6365 


NOINEER required as charge hand for 


S°OPTE-sAeT ESSEX TECHNICAL COLLEGE 
} AND SCHOOL OF ART, Lonbridge 
Dagenham 

ORADE “B” 
possible mainiy for courses in Radio and Tele- 
vision Servicing and to assist with courses in 
Telecommunications Engineering 
SALAR £650 225 to £1,025 plus London 
Allowance (£48 or £36 pa.) with additions 
for degree or equivalent qualification and train- 
| ; increments cn the scale allowed for teach- 
| war/national service and § approved 
| industrial experience 
DETAILS and forms (stamped addressed fools- 
cap envpiope) from the Clerk to the Governors 
| at the Col 
shoula be fr 
advertisement. 


per | 


POTENTIOMETERS 


| 
| 


| 
| 


payable for | 


Retall Service Dept. in West London.-Box 
[6304 | 


Road, | 
ASSISTANT required as soon as | 


ege to whom completed applications | 
eturned within 14 days of this | 


The word ‘Reliance’ is synony 
mous with the best potentio- 
meter design and practice, 

it also signifies a most com- 
prehensive range embracing 
wire-wound and composit- 
ion types, Single, Ganged 
and Tandem Units. 
Characteristics include 
linear, log, semi -log 

and non-inductive. 


AELIAN 


MAAASA 
YWIVV 


_ 


. 


SOUTHWARK 


4YwVV 


RELIANCE MNFG 


'. 


FM and HI-Fl COMPONENTS 


WIRELESS WORLD FM TUNER UNIT 
DENCO FM TUNER 

RADIO CONSTRUCTOR FM 

MULLARD AMPLIFIERS 

G.E.C. 912 PLUS AMPLIFIER 

G.E.C, FM PLUS TUNER 


SPECIALIST SWITCHES 
specified for the 
MULLARD 


TAPE AMPLIFIER CIRCUITS 


Amplifier Type ‘A’ 
SS/567/A 
SS/567/B 
$S/567/C 


Amplifier Type ‘B’ 
a 


the set 


32/6 


16/6 
SPECIALIST SWITCHES 


23 RADNOR MEWS - LONDON W.2 
AMBassador 2308 
Enquiries by post or phone only 
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SITUATIONS VACANT 
iy™ newly established 
North London manufacturer there are vacan 

cies for the following 
|QUALIPIED Electronic Engineers for develop- 
jment of all kinds of 
| know le of transistor circuitory, alt 
}essential, will be advantageous. (Ref 
| GRADU ATE Physicist for work 
| with me direct conversion of nu 

electrical energy (Re 
- PHYS! ICIST or Engineer wit 
transistor manufacture; this post might 
combined with ey E/B/W above in a suitable 

case. Ref. B/C W.) 
| SCIEN atentes (or persons with equivelent 

qualifications) aged 25-50 vi know ledge 
and experience in electronics field concerned 
with and AF devices, including radio and 
television, required as Sales Engineers. Know- 
ledge of transistor applications an adventage 
fie w. 

SALARIES will be commensurate with qualifica- 
tions, experience and age, applicants should give 
brief summary of qualifications and experience 
and quote the appropriate reference.—Box (eat 

SSISTANTS (Scientific). —The Civil Service 
\. —— ~pmae invite applications for pen- 
stonable 
AGE at leas ast 17% and under 26 years of age 
on January list, {bs6 with extension for regu- 
lar service in H.M. Forces, but candidates over 


,¥ er 


THE CONNOISSEUR’S CHOICE 


Introducing the 


“ULTRA TWELVE” 


full range reproducer | 


12” 20W 20-25000 c/s 
£17 .10.0 


26 with specialised experience may be ad 
mitted 
CANDIDATES must produce evidence of having 
reached a prescribed standard of ucation 
ecouasty in @ science or mathematical sub- 
two years’ experience in the 
class gained by service in «a 
“Department or other civilian 
“, establishment or in technical branc 
Porces essential in one of the follow- 
aie of scientific subjects 
1s NEERING and physical sciences 
EMISTRY, bio-chemistry and metal- 
nh BIOLOGICAL sciences 
(iv) GENERAL ——. geology, meteorology 
re a work ranging over two or more groups 
i) to (ill) and highly skilled work in labora- 
ee Sa such as glass-blowing) 
IN SIVE salary scale £540 (at 18) to £685 
(men) or £561 (women) ns pay up to 
£460 (men) or £424 (women) at 25 omen’s 
pay subject to improvement under Equal Pay 
scheme. Somewhat less in proviness Oppor 
tunities for promotion and for further educa 
tion 
PURTHER particulars, for which you are 
vised to make early application, from 
Service Commission, Scientific Branch, 30, 


ad 


R 


Co., 


ADIO T.V. Engineer eomgres. experienced 
Permanent job for right man wee ine | 
598, Harrow Road, Paddington, Whe 308 | 


WORKS manager is required by a esteviston| 
component firm employing one hundred 
rhe. Apply Gillone lectric, Lid., Doman 
a mberley, Surrey (6405 


ELECOMMUNICATIONS Radio and Line 
Transmission Engineer required by large 
organization in the No West to train 
si th in technical Pub city Department 
APPLICANTS should be aged between 25 and 
35 years and have a good general educationa! 
background aX, ability to write clear, concise 
English Some knowledge of modern 
;}communication techniques, includin VF 
and U.H.P. Multi-channel systems, Frequency- 
| shift Signalling practices, Coaxial! and Multi- 
bt Carrier Telephone and Telegraph 
tems, is essential 
| PERMANENT psition 


Write for details of our range of 
High Fidelity Equipment, which includes 
GOODSELL ‘ Golden Range,’ with the 
ORTOFON Pick-Up with Diamond Stylii, 
and the WOOLLETT Transcription 
Gramophone Turntable. 


THE CONNOISSEUR’S CHOICE 


with contributory Pen- 
| sion Pund ssistance in housing and re- 
establishment would be given 

PLEASE write to Box 4084 giving 
age, qualifications and experience 


ELEVISION.—Leading and progressive Mur 
| phy dealers need men with good theory 
| background and able to drive, even if little 
| prac tical experience; first class salary, condi 
jtions and prospects.—Singer’s, Mai 

The PRESIDENT Audio Consoiette ADIO valves.—London wholesale distributors 

require capable stockkeeper control 
jlarge varies stock; pension scheme. Write e, 
Seba, wages required, in confidence to Box 
32 (6316 


ELEVISION engineer to join first class team 

in well equipped and organized service 
doo op wages for st class 
|Barnes & Avis Lid, 385. London 


| Reading 
vac Limited, a company associated with 
& major group in the telecommunica- 
tions field requires the services of en_Elec- 
for 


tronics Technician 


Developmen 
APPLICANTS should have 


ence in the design, construction and testing 
of electronic equipment 

THE t offers sco for advancement and 
is suitable for candidates wishing to pursue 
part-time studies 
APPLICATIONS, which will be 
strict confidence, stating ’ 
| qualifications — salary ex 
addressed ineer-in- 0 


En, 
ie ag Way lctoria Road, 
quoting reference NET 


details of 


(6364 


12W 20-50,000 
distortion. 
MK. 


c/s 


| £30 126 
11 €34 100 


A High Fidelity Tone Control Pre- 
Amplifier and Power Amplifier encased 


in a compact attractive cabinet. (Iifin 
wide x 64in. high x I4in. deep.) 


Idb 0.1% 


Trade and Export enquiries. invited 


JOHN LIONNET & CO. | 


DEPT. W, 62-63 Queen Street, London, E.C4 
Tel: CiTy 7167 


treated in 
t 


laboratories of a large 


im connection 


4 Goshen of 
be 


Burlington Street, London, W.1, quoting oh, | 


= Qunstiong 


QUALITY 
RADIOGRAM = CHASSIS 


MODEL AF 105—£37 


AM and FM Tuners and High Fidetity 
Amplifier on one compact chassis 
@ 10 @ 10 


valves. watts push-pull 


amplifier with negative feed back. 
@ FM Long, 
wavebands. 


o& Feoqueney Range: 
1) dB. 


Medium and two Short 


15-35,000 cps 


4 A 


he ly variable 
Bass and Teevle C = with visual 
setting indicators. 


@ Magic Bye Tuning. 


MODEL PB 409 


Lal 
a. 


| 
€ 


tele- | 


9 Valves. @ 6-watts push-pull output, 
Pull VHF band (88-108 Mc/s) Plus 
Long, Medium and Short bands. 


yy ncy esgente with 2dB 20- 
c.p.4. at 4 watts (double normal 
room volume ). 


Independent Bass and Treble Controls. 
Quick-action “‘ Piano Key” 
Magic Eye Tuning. 


selectors 


We shall be glad to give you a demonstration 
of these and other models in our range 
at our Warlters Road showrooms (open 
9-6 p.m. Weekdays and Saturday) if 
you are unable two visit us please write 


Semiconductor Circuit 


revious experi- | 


in, ARMSTRONG 


for descriptive literature mentioning 
RELESS WORLD 
HIRE PURCHASE and 
facilities are available. 
GUARANTEE: All our models are sold 
under full and urconditional money-back 
guarantee of satisfaction. 
FREE TRIAL IN YOUR OWN HOME, 
| Your money will be returned if for an 
|] reason you are not satisfied after 7 days’ ur 
WIRELESS & 


TELEVISION co. LTD. 
Wariters Road, London, N.7. 


CREDIT 


ads Beat Telephone: NORth $213 


WIRELESS WoRLD 


SITUATIONS VACANT 
eers requ - HD 


apparatus Carrier ry 


RADIO AND 2 
RADAR 
TECHNIQUE 


By A. T. STARR, : 


prospects 


This important book concentrates 
present-day knowledge of the essential 
methods and techniques, paying 
particular attention to noise, microwave 
techniques, wavetorm, pulse circuit 
techniques, and electronic tubes. 
Protusely illustrated. 830 pages. 60/- net. 


have some expe 


, and leave arrg 
recreational 


. will without doubt find a place oie, nad toed 
upon the sheives of all the better technical . 
and scientific libraries . . . will 
Goubtiess become a standard work."’ 


MACHINERY LLOYD. 


head, Berk 

‘ENIOR nte 
test laberatory 

Position offers exce 


and also growth prospects 
; ‘ 


technica 


PITMAN 
Parker Street, Kingsway, London, W.0.2) F°'/G'" "yepectors for shift work 


ge of als 


hift 


aVvigator 
Middlesex 


Prorat JECT Engineers to nt 
ral nate electronic and mechanics 


ating D.anr 


BRASS, COPPER, DURAL, a x 
ALUMINIUM, BRONZE ne.—I 

ROD, BAR, SHFET, TUE TRIP. WIRE s* NIOR Ele 1 
3,000 STANDARD STOCK SIZES ogg 


Ne Quantity too Smal List on Application 


H. ROLLET & Co. Lid. 
6 Chesham Place, 5.W.1 LOane 3463 
ALSO AT LIVERPOOL, BIRMINGHAM 
MANCHESTER, LEEDS 


Engineer 


cable, 
ered aboratory 


po’ wer 


LYONS RADIO LTD. 


Reeesv ene Tirs 8.1158 ’ iT 
eve ' 100 \ ¢ sired Vacant s also 
oung br t d test departr 
Apply s ansforme Co I 
fanor P ior Park Road 
esde N.W 


ADIO Mechanic experiences 
pr will be based at lx 


, BF epere hd te 


RIBBON FEEDER 
‘ 
transpareat Perma 

ot 4id 
LOUDSPE AKERS 


[ EVELOP) 
charge {f Domestic Tape Recorder 
1 attractive alan flered t 

who must ‘ 

A. 1 tiin. dia ! i Mit Recordlr 


DINAMOTORS B alt D101 
< ‘® 


CE 10/6 
ELECTRO-MAGNETIC PREQUENCY BOOT ATOR, 
Por the Simple Wobbalator as desoribe i. 

page 252 PRICE 7/6 VACAN( 

eading Pub 

3 GOLDHAWK ROAD, (Dent. M.W.) fT) |: eerie . ES good juz 
SHEPHERD'S BUSH, LONDON, W.12 Mf technical drawing for 


Shepherd's Bush 1729 eae 


Telephone experience a 


NOVEMBER, 1956 


NEW S.T.Cc. AND “ WESTALITE” 
SELENIUM RECTIFIERS. Largest L.T. 
range in Great Britain. Latest Curren 
Preducts. NOT Surplus 


REVISED PRICES ist MAY 


S.T. & C. E.H.T. K3/15, 4/9; K3/45, 8/10; 
K3/50, 9/4; K3/100, 15/10; all post 4d. extra. 
BRIDGE CONNECTED FULL WAVE 
17v ta. 18/6; |.Sa, 32/6; 2.5a, 39/-; 3a., 37/6; 
4a., 45/6; Sa., 48/6; all post free 


; Me 170). 

2737/6; all post H 10 

BRIDGE CONNECTED WITH, 7iin., 
SQUARE COOLING FINS I7v. 6a. 
64/-; 10a., 74/-, post 2/3 

BRIDGE CONNECTED HEAVY DUTY 
FUNNEL COOLED or 7iin. SQUARE 
COOLING FINS. Both types, same price 
\7v. 12a., 124/-; 20a., 144/-; 30a., 210/-; 50a., 
340/-; 33v. 6a., 106/-; 10a., 128/-; 12a., 210/-; 
20a., 250/-; 54v. 6a., 148/~; 10a., £9; 72v. 6a., 
190/-; 10a. 2322/6; 100v 6a. 275/-; 10a., 
335/-, all post 3/- 


LATEST PRICE LIST 


‘ WESTALITE” (BRIDGE), 
2 


.. 0/4; 2.54 115/4; Sa. 
195/10; 391/68 Post from 1/6—3/-. 

E.H.T. Rects., 14D134 24/10° 36EHT6O, 
35/10; pose 4d. 1 m.a. A.C./D.C. meter-rects 
Wholesale and Reta 
Special Price for Export and Quantity 


T. W. PEARCE 


66 Great Percy Strect, London, W.C.1 


Off Pentonville Ri Between King's Cross and Angel 


» LOCKWOOD 


makers of 


Fine Cabinets 


and woodwork of every —- 
tion for the Radio and allied tr 


LOCKWOOD & COMPANY 
ODWORKERS) LTD. 


Lowland eh mS Middlesex. Byron 3740 


QUARTZ CRYSTAL UNITS 


The type B7 unit is mounted in the standard B7G 
valve envelope and is hermetically sealed and 
fully evacuated 
Available for the frequency ranges from 100 kc/s 
to 500 kc/s and from 3 Mc/s to 16 Mc/s. Gold 
electrodes applied by cathodic sputtering give 
permanence of calibration. Normal adjustment 
accuracy 0.01% Max. adjustment accuracy 0.003%, 
Early delivery can be given of some frequen- 
cies, and we will be pleased to quote for 
your specific requirements 
THE QUARTZ CRYSTAL Co. Ltd. 
63-71, Kingston Road 
NEW MALDEN rage 


Telephone etc, 
MALden 0334 Quaatzeo” ‘NEW MALDEN 


NOVEMBER, 1956 


Wrretess Worip 


TELEPHONE SETS 


IN ATTRACTIVE BAKELITE CASE 
ideal between 2 or more positions, up to 
one mile. STORES, FACTORY AND OFFICE; 
FARM BUILDINGS; GARDEN SHED and 
HOUSE. 2 sets in individual carrying cases, 


complete with long life 
£7.10.0 


batteries, bells, or 
telephon. 
Carr. (G.B.) 7/6 


and 100ft. 
cable. 
TELE “HH” SOUND POWERED 
In metal case, requires no batteries, Price 
per pair €9/10/- carr. (G.B.) 7/6 


SPECIAL OFFER OF 


AERIAL MASTS 


R.A.F. Type 50 


36 ft. HIGH 


Kite comprise: — 
9 in. dia. Tubular Stee! (Copper 
Plated) Sections of 4ft. length 
top-section and base Pickets 
Guys and Fittings. 
YOU can purchase this nor 
mally expensive MAST for a 
fraction of its coat, Le., 


£7.10 .Qony 
(Carr, 7/6) 
The MAST is particularily 
wuttable to take aerials for 
Tx., Bz., V.M. and T.V 
expecially OOMMERCIAL) 
and has many other anes 
Extra 4ft. sections can be 
supplied at 11/6 per section 


tre 32 ft. HIGH 


Lightweight kit comprising—10 «tee! screw-u 
sections of approx. lin. dia. Spray painted, to 
gether with complete set of guys, insulators, pegs 
otc All in canvas carrying hag Ideal for per 
nanent lightweight installations or test 


= £5 . 10 . 0 (Carr. 7/6) 


TELEPHONE 
SWITCHBOARDS 


ARMY 


sites 


@ Rectifier Supply Unit @ 10 years spares 
@ Fused Protector @ Head and Breast Set 
@ SWITCHBOARD A. D. 1240 
The complete inetaNation as manufactured for the Alr 
Mintetry has 2 exchange lines + 14 extns, + operator 


Kasily modified Data sheets and photos will be sent 
or 20/- (returnable 


F. & F. SWITCHBOARDS 


Available braad new 


JACK PLUGS—2 WAY | 
Easy—ecrew connections U.S.A. pattern 27/- per dor 
ex works (minimum quantity.) 


ROTARY CONVERTORS. 
CASES 

Ac. ® 
1/6 


IN META. 
Input 24 velit O.C. Output 230 voir 


cycle 100 wact At only 92/6 
Carr 


Quantity enquiries for any vem a'weys we omed 


HATTER & DAVIS (RELAYS) LTD 
126, Kensal Road, London, W.1 
LADbroke 0696 


SITUATIONS VACANT 
ONSULTING Geophysicists have 
| in seismic ol] exploration field 
lyoung men, preferably single. with electron) 
ior r r engineering experience. with Higher 
|National or C. & G Certi tes in Electrica 
| Engineering or Telecommunications £°00 » 


vacancie 
parties for 


& permanent career to me 
tive prepared to accept responsibility 
in camp conditior in all -_ s of the world 
Liberal home leave and lowances.— Box 

741 {ols 


of initia 
and work 


OUTH Midland Murphys 

young TV engineer 
certificate; position is 
of free shares in the 
conscientious service 
perience together with 
4369 


Bush dealer requires 
with telecommunications 
permanent and a bonus 
company offered for 
Applications stating ex 
salary required to Box 
{6411 


LECTRONIC Assist 
tion and maint 
research 

back 

onstructing electronic 

£450 per annum 

f qualificatio 


t required for construc 
of apparatus used in 
aboratory, should have 
round and experience otf 
equipment; salary £350 
Applications giving account 
ns and experience to Box 4289 
16400 


ired to develop TV 
from basic design to 
laboratory, drawing 
experience essential 
te salary 
Lid Fitzroy 
Eus. 2628 


ENIOR Engineer 
and/or radio recely 
final form, well 
Mice and mode) 
write in confidence 
to Chief Engineer 
Place, London. N.W . 
6582 


ATIONAL CHARITABLE ORGANISATION 

has vacancy f man aged about 50 to take 
charge of small stores dept. issuing and organis- 
ing the maintenance of radio sets and other 
mechanical equipment ex-Service pensianer 
preferred; good service conditions, staff can 
teen.—Write, giving full particulars and stat 
ing selary required, to Box 36 (641€ 


ESIGN engineer for 
development ar 
technical background 
af aerials not , 


work on TV aerta 
i electronic equipment. good 
but specialist knowledge 
tlal—must be capable of 
working accurately with minimum of super 
vision and producing own ideas —App‘ications 
|to General anager, Wolsey Television, Ltd. 
Cray Ave., 8t. Mary Cray Kent (6354 

LECTRONIC 

mental and 
esearch laboratories 
Houston Co., Lid 


fitter 
deve 


of 


a required for exper 
opment work in the 
the British Thomson 
at Rugby.—Candidater 
hould heve previous experience in electron'« 
assembly work or servicing, and should apply 
n writing to the Recruitment Officer rch 
Laboratories, B.T-H. Co., Ltd., Rugby 6267 


ADIO and television required by 
] old-established company, must be fully ex- 
perienced and up to R.T£E.B. standards and 
hold current driving licence; good salary and 
sonus; house available for suitable applicant 
Write stating experience and gualifications to 
Wycombe Electrical Supplies, Lid., 51, Oxford | 
St., High Wycombe, Bucks (6254 
Hl 


enginee 
| 


ECHNICIAN fo 

Department of Applied be e 
Good knowledge of electronics 
ence of the construction and 
electronic @ ratus. Salary within the range 
£610 to £7 Apply in writing to The Secre 
tary. The National Hospitals for Nervous 
Diseases, Queen Square ondon > 


duties in the 
tro- Physiology 
with experi 
maintenance of 


required 


{6372 
for a 
com 
New 
pros 
eri 
*hief 
Ltd 


RAUGHTSMAN, Senior 
progressive and expanding 
pany situated in a moderr 
AEZSD. rates of pay wi 
pects for a man with Initiative 

ence on electronic equipment 
Draughtsman Winston Electronics 
Govett Avenue Shepperton Middlesex 


required 
e'ectronic 
factors 
excellent 


{6571 


‘OR roposed future expansion we invite 

applications for the following capacit'es 
Wirers of amplifiers and tuners, testers of am- 
plifiers and tuners, youths to train for abc ve 
vesistant to commercial manager cler’/tynist 
(male or female). —Write, Northern Radio Ser- 
vices, Ltd., lf King's College Rad London 
NW (6390 


ENIOR Electronic Engineer required 

laboratory in Feltham, Middx. area; appli- 
ants should hold honours degree in paysk or 
electrical engineering ith ylas to 
electronics, or City & Gutids fu Technolo 
gical Certificate or Graduateship of Institution 
of Electrical Engineers or British Institution 
of Radio Engineers, with minimum of 3 years 
post graduate experience in industry on design 
and a or of electronic equipment 
Write, Box 4258 6392 


URZEHILL LABORATORIES 

vacancies in their 
for test engineers w w 
nt sho 3 equipment 
bly have experience 


Ltd have 
laboratories at Watford 
Tk on transmitter mea 
Applicants should prefer 
a in communication receiver 
alignment and measurement and in C R. oscillo-| 
scope work. There will be eppertunity to trans- 
fer to development work from this post. Sa aries| 
jare dependent upon age, a ua lifications = 
| perience. eet Bar stating ull details a | 
} ” toe =~ ey Lta 

Watford 


required 


ELLENT 
 » oru 


turd tht i 


int 


Rl 
Mig wi) hi 


Ohh 
i 


Scientists, Technicians and 
Amateurs all over the world 
choose Savage ‘‘ Massicore”’ 
Transformers for the difficult 
job. The verdict is the same 
whatever language they speak. 


Dear Sirs, 

We have great pleasure to mform you 
that your 4A%8.C and %3C67.C are 
extraordinary fine in performance and 
we feel very satisfied with them 

We intend to switch over to your out- 
put transformers for all our amplifiers 
and are glad tw place a further order of 

4 Nos. 4-A%8.C potted 

4 Nos. 4-Bi4 potted 

Trusting the order will be promptly 
executed unthout delay 

Thanks 


i] 


Yours ‘aithfully, 


mm Wh Wi 


SAVAGE TRANSFORMERS LTD. 
NURSTEED RD. DEVIZES. 
WILTS. 


Telephone : Devizes 972 


170 


OPPORTU 
IN RAD 


"A, Get this FREE Book! 


‘ENGINEERING 
OP PORSUNSEIES 
ou can 

ali 
ighl 


ensely inter 
it imehucke 


mur up-t 


home study 
branches of 
TEI EH VISION 
RADIO, A.M. 
LR.E., City 
Guilds, Special 
vision, Servicing, Sound 
Film Projection, Short 
Wave, High Frequency and 
General Wireless Courses. 


We definitely Guarantee 


“NO PASS—NO FEE” 


f earning | 
enlightening book 
copy today It wi 
without obligation 


BRITIGH INSTITUTE OF 
ENGINEERING TECHNOLOGY 
866> COLLEGE HOUSE 
29-61, WRIGHT'S LANE 
LONDON, W.8 


and 
Brit. 
& 
Tele- 


re 


LOUDSPEAKER CABINETS 


For 
Ww.B. 
KELLY and JENSEN 
STANDARD BASS REFLEX CABINETS 
Demonstrations without Appointment 


You can see your cabinet being made 


GOODMANS G.E.c. 


in our cabinet-making workshop 
Cabinets made to order 
ARMSTRONG CHASS!S AND AMPLIFIERS 
LOUDSPEAKERS 


Open till 5.30 Saturdays. 


A. DAVIES & CO. (Cabinet Makers) 


. Parkhill Piace, off Parkhill Road, London, 
w 3. GULLIVER 5775 


CASH PRICE ONLY 


No interest charges on WEBB’S “6 
months Credit — and no instalments 
to worry about. You pay by Banker's Order 


£55 


Eddystone “ 640A" 
£7.68 


Communications Receiver 
TTTTTTITITTTTT TTT TTT 


ail 6 
Rogers “RD Junior” £ ? 6 


Amplifier 
of 63.9.4 


£5.40 
mmodated 


Deposic and payments of 


Deposit 

Any ¢ 
Write or phone for order forms from 

WEBB'S RADIO 


14 SOHO STREET, W.! GERrard 2089 


and 6 payments 


pmb "ati or f api 


Wrretess Worip 


SITUATIONS VACANT 
ECHNICAL Assistant required by the | 
Ressarch Department of a light engineer 
in the est Middlesex area 
the development and construction 
apparatus, preference will be 
to candidates who have obtained the O.N 
‘quivalent in electrical or radio enginegring 
Write stating age, experience and 
yuired to Box 4177 


7LECTRONIC 
4 application 


Physicist for 
ultrasonic flaw 
detector, the post involves contact with indus- 

al users. interesting work and opportunities | 
for advancement in a rapidly expanding field 

Write, giving details of age expertence. 
qualifications, salary required, ¢t 
onoscope Co. (London), Ltd i 
London, 8.W.2 


Engineer or 
research on 


MCTRONICS Technician 

on interesting research 
principally involve wiring, construction 
assistance with development of comple 
tronic equipment; Whitley Counci salary scale 
and conditions apt y giving details of age, 
edycation, experience, references, etc to—The 
Chief Tei pony = thay Biophysics Onit,” Crichton 
Royal Hospital, Dumfries (6395 


required for work 


projects 


ADIO techniciar 
Aeradio, Lic 

pensicnab 

per ant 

acco) ding 

accommodation, kit 

generous U.K leave 

whom replies oniy 

quoting T to Pe 

wl 


required by International 
overseas service, perma- 
positions; ir isive salary | 
um to £1,373 per annum, 
to marital status free 
allowance, free air fares; 

jjualified candidates, to 
will be sent lease write, 
onne! Officer, 40, Park 8St., 


0262 


or 


ULLARD OVERSEAS 
nical correspondent to 
companies and customer ab 
radio valves and their applications; candidates 
should have appropriate technical experience 
and have theoretical background equivajent 
to third Oity and Guild starting salary 
experience and ial) fications 
ply to Employment Officer 684, Century 
se, Shaftesbury Ave., 6422 


Lid 


deal 


require a tech- 
with associated 
road regarding 


Ret 


C2 
ENTRAL 
cations f 

maintenance 


APRICAN AIRWAYS 
om aircraft radio 
work on airborne 

aircraft radio stations 
£720-£895, plus cost 
basic salary onich wil dependent 
upon experience; previous aireraft radio main- 
tenance experience essential and ARME 
cence a “ recommendation Apply to} 
Aircraft Mg! ntenance Manager, P.O. Box 1979 
Salisbury, Southern Rhodesia (6421 


invite appli 
took cians for 


EOHNICAL 

Physics or 

medium sized 
a 


Assistant with degree in either 
Elec. Engineering required for 
electrical company Wembley 
rea Duties would largely consist of assist 
ing chief of department in research and ex- 
perimental work in connection with company’s 
products, which are allied to the luminous: 
lischarge tube dustry Good working con 
ditions with superannuation Please write 
stating fications, age and when free % 


qualifica 
Box 4128 (637 


ir 


re- | 
special 
mini- 


RE™ JINEERS and technical assistants 
« quired for interesting work on 
radio valves including microwave valves 
mum qualification O.N.C. or Inter—for more 
senior appointments B.Sc. or H.N.C. neces- 
sary; experience is desirable but not essential 
since training will be available for successful 
candidates © have not previously worked in 
this field is good opportunity for ad- 
vancement this branch of electronics 
Quote TE/2 Personnel Dept., the M.O. Vaive 
o., Lid., Bro Green, ammersmith, W 
(6349 
NSPECTOR of Broad 


Workshops required fo 
casting Gol 


Department Coast Loca 
24 months ir 
scale £1,019 
ratuity at rate 
puta allowance £60; free 
leave on full salary; candidates 
up-to-date knowledge broadcasting 
have at least ten years ex 
perience workshops practice % —_ L~ uding 
five years in large broadcast ‘ ation 
preferably B.B.C., or five years in jar —} manu- 
tact iring ‘firm in’ radio industry Write to the 
rown Agents, 4, Millbank, London, 8.W.1 
State age, name in block letters, ful) qualifica 
| tons and experience and quote M2C 41020 pts 
637 


I 


ising to £1,259 « 
£100/8150 &@ year; 
passages, libera) 
nugt have 
equipment, should 


ADIO Engineer 
Government 
lraulics De 


required by Trinidad 
Wireless Branch. Works and 
riment two years in frst 
ary (includin presen’ 
allowance £50) equivalent to 
£l 250 a year Commencing 
qualifications and experi 
iy rate equivalent £100/£150 a 
allowance £60 ree passages 
on full salary Candidates 
(Brit.) LR.E. or possess C 
logical Certificate in Tele 
ng They should have had 
Wireless Station Management 
and Organ zation the Crown 
Agents Millbank S.W State 
age, name in bioc ualifications 
and experience « '2C/41955, = 


to 


Quote 


NOVEMBER, 1956 


| Fidelia 


HAND BUILT 


regular 
trans 
iniestona we have sup- 
piled Pidelia AM/FM 
equipment to every area where tranemiesions are 
recetvable as well as to districts that are atill awaiting 
the day.”’ The outetanding quality available from 
these tranemissions with suitable equipment has 
served to re-emphasioe the high standard of the 
Pidelia audio design. All equipment ie hand built 
and our range includes: 
Pidelia Major AM/FM 
pash-pall output 
and gram 
24. 


12 valves, 9 watt triode 
Norma) wavebands plus VF 
Separate bass and treble controls, etc., 


Videlia de Luxe AM/FM 11 waives, 7 watt triode 
push-pull output, C/R tuning indteator, ete., /12. 


Fidelia Imperial. A new model tor VHF reception 
and gram. reproduction. Suitable for almost any 
type of pickup «nd availabic with alternstive 
amplifier unite 


if 


a (le 
aLOPME NTS 


Full details of these and owr other 
medels willingly on request. 
ROAD, 
CLIFFS, 
Nr. Brighton, 
SUSSEX 


Peacehaven 31546 


2 AMHURST 
TELESCOMBE 


Ta 


YOUR METER DAMAGED ? 


Leading 
Electrical 
Instrument 
Repairers 
to the 
Industry 


Contractors to the Ministry of Supply and General Post Office. 
Repaire by skilled craftemen of all makes and types of 
Voltneters, Ammeters, MicroAmmeters, M Test 
meters, Klectrical Thermometers, Recording Instrumente 
ete. Quick deliveries —for speedy estimate send defective 
jnatruments by registered post to 


L.CLASER & CO.,LTD. 


Eectrical Instrument irers 
97-100 ALDERSGATE STREET,E.CJ 
(Tel.: MONarch 6822) 


TRANSFORMERS 
of all types up to 25 KVA for Single or Three 
Phase operation. Phase Conversion, etc 


MAINS 
Output and Special Purpose Transformers for 
Radio Equipment; Chokes, etc. 


COILS 
for Contactors, E.M. Brakes, Air Valves, etc. 
coil WINDINGS for all purposes. 


SOLENOIDS 
for A.C. and D.C. Operation 
W. F. PARSONAGE & Co., Ltd., 
INDUCTA WORKS ; Park Rd * Bloxwich: Walsall 
Telephone: BLOX 66464 


and 


NOVEMBER, 1956 
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SITUATIONS VACANT 


and the cuties and 
to the senior post are 
make the 

is 


pe 
ot qualifice and experience should be tabu- 
lated under a covering letter to—-Box 4261. 
(63593 
HE TELEGRAPH CONSTRUCTION & 
MAINTENANCE Co., Lid., require a tech- 
nical assistant im the cables division, design 
and specification department to answer tech- 
nical enquiries concern cables and associa’ 
matters; suitably qualified individuals with little 
or no cable at ong but ability to learn will 
be considered; salary £550 upwards according 
to qualifications and experience; five-day week, 
nsion scheme and all welfare facilities 
rite details to Personnel Manager, Telcon 
Works, Greenwich, 8.E.10 (6423 


R s8Ancu DEPARTMENT SECRETARY/ 

LIBRARIAN; @ newly created 

new Research artment offer: 

for an applicant of either sex with 

and initiative and a good techni un 
or allied technology 


in physics, engineering 
enera! departmental 


fFe 
et 
E 


varied duties will involve 
secretarial work, preparation of drawings and 
reports, and the charge of a growing library; | 
candidates, with or without @ de sho 
be able to t accurately and ferably 
salary 


ree, 
sh re: 
have some shorthand: good commencing 


offered 

E. otyestion and ex 
r, Hoover, Ltd., vale, 
Middlesex. or ‘phone Perivaie ote 
for further’ details (6405 


De 
M 


, Stating 
to Employment 
Greenfor 
Ext. 147, 


Wt 
R 
q pualiGentions 

turin 


artment requires lecturers 

Training Centre, yt 
an engineering or science d 3 
experience preferable and specialist 


ein’ 


knowl 4 of either eres encinewins or 
electronic or servo salary ip 
accor dance with Burnham Technical scale for 
Assistant B; starting salary according to quali- 


“ls 


fications and experience; 


non-pensionable 
allowance; we fon 
ation 


per: nnuation. —Full par- 


ticulars and ap 1 ‘orms from L.N &.. 
poem | one. We ay es nner K), yy, Bins 
St., London ting /6A nm, 
date November i3 ith e596 
YCLOTRON' Engineer my - enginee 
required to work in a oe development 
of Medical Researc Council's —- as it 
comes into operation as a medical 
research, immediate programme 4 design 
of targets and remote control equipment for 
production of iso oppor pity for 
gaining experience in- id 


an 
vacuum engineering with excellent uture pros- 
pects: the appointment will be to Grade IV 
Scientific Sta pa.— 
to Senior Cyclotron Engineer, Radio 
Research Unit, Hammersmith Hospi 


NSTRUMENT assistant. — British Nylon 
Spinners, Ltd., invite applications from men 
with at least the ordinary national certificate 


in electrical engineering who ve not 
less than three years practical experience in 
building and  testin electronic a ratus; 


candidates must be able to construct circuits 
from rough senches ane carry out tests with- 
out ~~ rvision; intment is within a 
team highly el experimenta! engineers 
and offers an attractive | yoo career 


for the right man; the po ent and 
pensionable Apply in writing giving full 
particulars to Personnel boaty: 
pool, Mon 
WW raes rator = - required by 
varene *Wrlands poles my 
for service wy ritish 
Antarctic aust be able transmit one receive 
morse at 20 words a minute (plain anguage or 
code) and be int ° 
wireless transmitting one — ng equipment: 
salary according £550 rising to 


scale 

£420 @ year with “a fox couse including clot ing 
and canteen stores; youn ween 
20 and 30 years required. preferably. single. ¥ 
good educ ation and ite — standard wit 
genuine interest in research and treve! 
willing spend 50 yy B under condition 
testing character and —— » 


Crown Agents. 4 Millban 
State age, name in block tiers full. 1 que uaiifiee- | 
(ose 


wine 
tions and experience and quote 


TECHNICAL eo 


| Pye it as you it, wa supvide practical | 
equipment combined with struction in 
ee, television, electricit pac’ A. oe 
photogra hy, ete. rite J full Ais | 
we IL. Institutes, Dept. WW47, London, W.4 
{0006 
ITY and Guilds (Electrical, etc.) on “ No | 
Pass—No Pee’ terms, over 95% & , 
Por full details of modern courses in all 
branches of ectsien) Technology send for 
our Te fBept. free and free, 
Bigt pt anieaA). 29, Wright's en 


TELENe 


(Reg. Trade Mark) 


The only complete 
Range of amipennt ii 


a @ a 


EXTENDED AERIAL 
AND WIRED 
TELEVISION SYSTEMS 


a ae 


Single Buildings 
Whole Towns. 


Backed by years of experience in 
this field, in this country and abroad. 


Built to highest “‘ Public Service” 
standards, 


Covered by full technical and plan-| § 
ning advice and co-operation, 


The full range includes:— 


. Aerial Source A.G.C. Units and 
Channel Converters; 


. Ultra Wide, Wide, and Single 
Channel A.G.C, Repeaters, with 
outdoor housing, for mains or low 
voltage line powering; 


.Co-ax. Cable Splitters, Equalisers, 
Tappers, etc. 


Comprehensive informative lists on 
request. 


‘Telefusion (Engineering) Ltd., & 


Teleng Works, Church Road, 


Harold Wood, 
ROMFORD, ESSEX. 


Ingrebourne 2901. 


TUITION 
Nt succeeds like success! What we 
‘tity ans a thousand times we can do again 
for you--see the B.N.R.S. advt. page 158. (0172 


ws rating; attendance and postal 

mp for reply to Manager, oe 

Wireless. "Behool, Manor Gdns., London "i008 

| 
'ULL-TIME PMG. Certs., 
= 2. 

(Eng ; 

“Technical College, Hu 


IRELESS.—-See the world as a ‘adio officer 

in the Merchant Navy; short training 

riod: icw fees, omherorentes, ote, available, 

rdinw and day students; stamp for proppsts 
tus.— Wireless College, Colwyn Bey 

City and 


5 n.8.. A.M.Brit.1.R.E., 
on “No Pass—No Fee” 
“th eo—or details of 


s in al) branches of E eect. 
Theo for 144- 


terms, — 
gy | and cour 


book “Pree. f.1'R ete 


Dept. 587B) BM wrigit's . 

y & Radio.—A,M.Brit.1.R.E., City & 
A _R.T.E.B. Cert,, etc.. on “ No Pass 
Fee’ terms; over 95%  successes-—De- 


tails of Exams and Home 


Training Courses 
i. . B ures, ches of mn 


d & Vv, write for 


r (De 
ian 29, Witchoe Lan Tene, tee we ayer} 


REE! Brochure giving details of home ptudy 
trains in io television, and 

branches o os CB ; ee! alot the ,nenne 
enthus fast. for those the 
AM Britt RE, City and Gutide. “n z's, and 
other pro sional € inations; train with the 
co operated by Britain's largest electronics 


to 


moderete fees rite to L 
Tr -ept {0179 


organization 
Institut, Ww2s, London, W4 
Navy 


IRELESS telegraphy — Merchant 
ofters to youths 16 Ay attes quali- 
ANT. i Y iiritigh Behool of Te Telggraphy, 179, Cie 
OO Ra t of Telegrap! a 
5.W ise Necognised by 
Biimietry ‘of Education” a. fees, modern 
equipment, ay | = evening tuition, also tal 


coureee iy the ¢ wirelss telegraphy for 
ri. Amateur Transeng 
Lisuaas {ol 


OURSES in Electronics, covering practical 
and theoretical as » basic principles 
industrial applications, electronic 
etc. Also courses in Radio and T.V 
ing and Frequenc A om. ow 
coaching for Brit , ete 
Study at home Under sighs qualified tutors 
Write for free sprerneere Corres 
pondence Schools Lt. Dept. CL.42, Kings 
way, London, W.6.2 (6 


De Some study Practical 
home ‘ r 
y 


study 

nginesring are 
outstanding and authoritative. 
to @ limited number of students onl 

of Instr oats Text is free. “ 

Ie Alignment feaks” tor Buperhe 

a7 eaks for Superhets 
i . wae ‘a 
ie 

nk; 20, Pair 


entry conditions vs 
from the Secretary 
irfield Rd., London, NB 
[0088 

BOOKS. INSTRUCTIONGE, ETC. 
= WIRELESS WORLD " bound and indexed 
Vols. 50, 52-56. 44-46. 48. 50, 51; £10 
for 12 vols, or £1 each smaller lots; carriage 
extra.—P Stevenson, The Square Hilleborow h 
Co wn Ose8A 


ELECOMMUNICATIONS Princi 
in mks. units, equivelent 
ge. corres: ce courses for these C 
exams, 100 worked 100 unworked examp! 
10/6; also * Radio erence,’’ covers 
ic D.C. and AC peory, valves, transistors, 
oscillators, R.F.. AF power amplifiers 
receivers, transmitters, FM. V.HF., 
sound equipment, construe- 
w. 


t 
niques, "i boo words, figs.. pri 
Clarke Riddiford, 384, Pichorst Rd, 
ding (6525 


eS 


Radio Engineers’ 
TV 


les 1 and 2 

tw om - 
nd 
rice 


of the Guided Missile.” 
enneth W. Gatiand, FP RAS 
main wan | now avail 


— oO very ® weapons in 
elne 


cman 
“demas gui 
research inte 


eae 


morphs’ and outer 
interplanetary travel. pope he 
characteristics of 150 gevonl missiles known 
to have igned 


london. 6.1. 


‘R408 Interference Bupression: As Appli ed 

to nate ane aulen Rece 

By GC. L 2nd Ed. An 

up-to-date to to the won methods of sup 

frpeuns clectrical interference with radio and 
levision reception. Many practical applica- 

| Hons are any rticular attention being paid 
to the pr interference at television fre- 


quencies Othe r chapters deal with the desi«n 
and choice of suppressor com ents, methods 
of locating the source of interlerence, and sup- 


preenen | the . e~ Nee te 6 a is 
J jers post / rom liiffe 
| Bena End Beseet Mewes Stamford Bt., London 
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BOOKS, INSTRUCTIONS. ETC ! Ri NG ? 
ia hy BACS or Nomograms. By A. Giet. Trans- SOLDE 
E ated from the French by H. D. Phippen 

‘ W. Head } d 
ARGAINS ud yt gy 4 
u sve t 

ered, 10/6, snail 2/6. SWITCHES very convenient tool 
*, DPCO, 15 COMMA® xs I " be so.ved 

i new, with valves, h5/- BOCAS b me/s., variabe It 

Condensers ot. epindied proportion 

{ y 3: pta., ] 6 hruttertl y y nomogsam 

Mir Oowr 
TALL iterat 
nathematician 
Practica: engin 


Dv YsTOwE RXS Pao RAS) o 
! wt RXS 119/ nia 
i ’ ) a tuner, new, 


j ‘woroRs Gran 


wele 


rp 
those without high y 
knowledge may const 
Bade 55 net From a 
additive 


, chart ‘ 

i ty ft 5 From the pub!ishers 
6U PPRESSORS rath - i 4 [ Stamf St 
; * 


Ls 


rset House 


Tena Engineering: Principles and | |] for 25 years 
actice Vo.ume I Fundament | 
nera oes Television 7 tron 
Engineering Tr ng Manua j b t 
$ Sc. (Hons.) A Q ‘ ée es 
. on | ’ BE M.A NV E ir } 
6 nisweh 100/154 iM ; collaboration with J. L. Bliss, A.M.1. EE } | 
T ged mete GA err "I is the first volume of a comprehensive r J 
THROAT Mics B.A., new, 2/6 METAL RECTIFIn RS | the fundamentals of television theory 
“00 9. I " P Yo mA 10/6 1000 ¥ prac 7 written primarily for the instructi 25 watt instrument Model 
mA. 716 y ‘ so r engineering staff Cove basic theor 
26/-; ive 2/6 aye ‘Waren swrrens, ‘ igna., all types of modern can 
, j 4 W.4PaWw i Pe theory 0 ig mirrors and lense 
(G6. SPLITTERS, KC. DP. ewitch *. 0 to televisio and electron lenses rom 
7 with ; 1 bookse! By post 31/2 ur A del 
ro) me t pe 
a tg 3 ATs r4 : > " Video Frequency Amp ification his vo f mo e or 
fe ed, new, 1/3. RLLS6 ( ‘ / jeseribea the fundamental! princip of video 
HONES, Le er lightweight :m | frequency ipiifiers and examine actor 
MEAD 9 pleee with Mal 34 ry ieoe, 10/6.1| Which limit their performance at t! extreme every purpose 
VIBRAPACKS: Maliory 12 v. to 250 My ye f the passband. A wide variety of circuits j 
revereib 16 v. @ moothec described and particular attent aid 1 
fiterex i, f iy 76 0 ' ved, OMtered, use of feedback There is a section de 
Qhi-. 49. to 440 . j ° hed, the special problems of camera-head am npli " 
itered, BO/* ( acl 5 net from aj! booksellers. By post 46 Leaflets on request from : 
- . from Trader Publishing Co., Ltd., Dorset House 
od, O/C. elon re ce ons ae Stamford St., London, 8.E.1 
seen 7 j 200 a 


ord A be on “od nag ‘;OTIONARY af —— sa W. T. HENLEY'S TELEGRAPH 


alltin eaeeaal Edition. Edited by A. L. M. Sowerbs WORKS CO. LTD. 
Postage extra : BA, Mic. PRPS. This book 


Callers and post: W. A. BENSON (WW¥),| established as a standard reference wo oO 51-53 Hatton Garden, 
I ractls ing photogravhers. amateur t rf 
136 Rathbone Erog, Lsverpoet, 1S. yal alike, for over sixty year During that London E.C.1 
‘ on time it has been revised at frequent interva 822 
Callers SUPERADIO (W'chapel) LTD., and broveht ue to date. The present enlarged Tel: CHAncery 6 
{ a ROY ii edition as been aimost entirely rewrit 1 t 
116 Whitechapel, t co . ‘ 30 Mr L M Sowerby ed tor of 
The article r 
" Cinematogr aphy 
y Hor 
Maga? 
j f A.R.PS pectively, have a's 
rewritten in the iight f recent develop- | | MALVYN ENGINEERING WORKS 
RADIO & TELEVISION COMPONENTS me : {be ,Deetionary a tives uv-to-dat 
i my . rmule for ev rocess ne nd o'd 2 ¢ 
WE OPERATI ~ MPT & EFFICIENT net from all pooksetlers By | y } from The Engineers to athe md and Electronic 
MAIL ORDER RVICI | ishing Dept life & iT td Dorset > Geet 
“VIEWMASTER" & “TELE-KING” specialist. H Stamford St.. London ation 
- . v ' ‘ , : PANELS, RACKS AND CHASSIS 
Easy terms available tamp (only) for lists C= From Your Camers By Arthu C i j 
| Nettleton, FR.GS ‘ Ww amateur omplete assembly and wiring. 
JAMES H. MARTIN & CO., photog: an be made to for itself by MECHANICAL AND ELECTRICAL 
FINSTHWAITE, NEWBY BRIDGE . ictures to new rspapers. magazines ASSEMBLIES 


F blishers ea's 
ULVERSTON, LANCS yg . 7, Currie Street, HERTFORD. 
I! booksellers /- by post from TO Ae | ee J gf 
oe BE RR Telephone: Hertford 2264 
1 


ODDIE FASTENERS ISPECIAL OFFER 
DRAUGHTSMEN |) CEC. & BTH. 


GERMANIUM CRYSTAL 
DIODES 


1’- each. Postage 2$d 


Seniors and Juniors required 
by the B.T.H. Co. Ltd., in 
Rugby for Development and 
Production of Electrical Con- — 

. Diagrams and three Crystal Set Circuits 
trol Gear and its Associated Free with each diode 


: A lar urch f th full 
THIS FASTENER WITH ENDLESS Equipment. GUARANTEED dicdes from the 
APPLICATIONS—SIMPLE—POSITIVE manufacturers enables us to make this 


SELF-LOCKING MADE IN A Men with Electrical and/or attractive offer 
VARIETY OF TYPES AND SIZES. Mechanical Draughting Ex- COPPER INSTRUMENT WIRE 


ENAMELLED, TINNED, LITZ 
SPECIAL FASTENERS TO SUIT rience are invi COTTON AND SILK COVERED 
CUSTOMERS’ REQUIREMENTS. perience are invited to apply to 


All gauges available 
WIDELY USED IN THE RADIO scitarina thas eiaien ak aaa 


- Engineer -in-Charge soldering tags, eyelets and rivets 
INDUSTRY. ; EBONITE AND BAKELITE PANELS, 
lilustrated brochure and other information Control Gear Drawing Office, TUPNOL ROAD, PAXOLIN TYPE COIL 


willbe gladly sent on requis The British Thomson-Houston avg Be Re ee 
Co. Ltd. SEND STAMP FOR LIST TRADE SUPPLIED 
Oddie, Bradbury & Cull Ltd.. Southampton ’ 
Tel. : 558683 ee Fasteners, wv tor Rugby. POST RADIO SUPPLIES 
petit — 33 Bourne Gardens, London, E.4 
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G 
Exrecllence M 


C77 ” 


Specialists in Sub- 
miniat re Teleccommuni- 
cation Components. 


STAND OFF 
INSULATOR 


For 1500 vole working 
Overall height 11” 
Over chassis .86" 
Silver plated spill .35” 
6BA hexagon stud 
chromium plated 


(Mustrations approximately actual size) 


MINITRIMMER 


Standard maxi- 


Sale asia | RONETTE FONOFLUID 
cencret for 10 BA fe er PICK UP 


Details from:— SUPPLIED TO MANUFACTURERS ONLY 


OX(LEEAY/ TECHNICAL DETAILS AND 
SPECIFICATIONS ON DEMAND 
TRIANON-ELECTRIC LTD. 


DEVELOPMENTS CO.LTD. | 
ULVERSTON, NORTH LANCS 95, COBBOLD ROAD, LONDON, N.W.I0 


Tel: ULVERSTON 3396 Willesden 2/16 


VOICE FREQUENCY RINGERS A.C, SOLENOID TYPE SCM. 
Continuous 3 ozs. at }$° 


101A (TP8) Quantity 24 Instantaneous to 39 ozs 
101B 122 9/10ths FULL SIZE 


Ad 


New, Unused. 


Larger Sizes Available 


Greatly Increased 


TO BE SOLD CHEAPLY TO OVERSEAS’ BUYERS Discounts for Quantities 
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ALTHAM RADIO CO., 6 KVA 3 Phase 


J H - J y Street . Manchester, 
ee S| a 


18 POREST ROAD. KINGSWOOD, BRISTOL Phore 74065 


THIS REMARKABLY PRICED | *W** "stance" eAoPHonEs 


UNIVERSAL TESTER IS AN 
| 
menue ESSENTIAL PIECE OF EQUIP- 


MENT FOR EVERY RADIO,| ‘\, 


T.V. and ELECTRONICS ENGINEER. 
Ranges: 
Voltage: A.C. & D.C. 0-6, 0-30, 0-120, 0.600, 
0-1.200 Volts | 
D.C. Only 0-6,000 Volcs 
mA 0.C. 0-60 micro A., 0-6, 0-60, 0-600 mA 
Resistance 0-10, 0-100 K. Ohms 0-1, 0-10 M. Ohms 


(using sncernal 1, V. Penlice bactery) Lightweight High Resistance 
Capacity 0-10.000 pico Fads 0-15 micro Fads (4.000 ovens) 
Output —20 to + 17 decibels | 
ULTRA SENSITIVE 20-20,000 ohms per Volt D.C., 10,000 | Complete with cord 
ohms per Volt, A.C Price: I7/- 


Sole distributers : GOODMAN RADIO (1950) LTD., 9 Percy St., London, Wi. Tei: MUS 0216/1043 FULL TRADE DISCOUNTS 
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This range, the latest addition to the many types of T.C.< 
electrolytic condensers already available, will appeal particularly 
to all concerned with the design and servicing of equipment in 
which space 1s limited. 

Only one size (1 4” long x {” diameter) is used for the com- 
plete range, this being considerably shorter than the standard 
types which would otherwise be specified, making these con 
densers admirably suited for Printed Circuit assemblies 

The usual high standard of construction has been main 

tained throughout. The elements are 
hermetically sealed in aluminium tubes 
with rubber bungs (T.C.C. Patents Nos 
§78487, §87072 and 587509), and wire 
terminations 14° long 

Polarity is plainly indicated by the 
red and black bungs. Maximum working 
temperature is 70°¢ These condensers 
can be supplied with transparent insu 
lating sleeves at slight extra cost 

Sub-miniature electrolytic conden 
s-rs are available for use with hearing aid 
and transistor circuitry 


Capacity | Peak Wkg. T.c.c. 
in JF. Volts D.C. Type No. 


100 6 CES9AE 
50 12 CE59BE 
25 25 CESICE 
12 25 CES59C 

5 50 CE59D 

12 50 CES59DE 
200mW Transistor Amplifier incorpora 6 100 CESIEE 
ting T.C.C. Printed Circuit Panel and 4 150 CESIFE 

CES9 Miniature Electrolytics 2 200 CES5SIGE 


Size throughout range |," long x 4° diam. 


THE TELEGRAPH CONDENSER CO. LTD 


RADIO DIVISION, NORTH ACTON, LONDON, W.3. Tel: ACORN 006! (13 lines) 


Wireless World NoOvVEMPER, 1956 


AND MORE 
MANUFACTURER 


Ersin Multicore 


-to reduce bit wear in their Factories 


The cost of maintaining and replacing soldering of Savbit Type I Alloy, did not affect the speed of 
irons can be considerably reduced by the use of soldering 
Ersin Multicore Savbit Type | Alloy, now being Savbit Type 1 Alloy costs approximately £1 
adopted by many manufacturers of radio, television per cwt. less than standard 60/40 alloy of similar 
and electronic equipment. The new alloy, incor- oauge For fuller information write to the 
porating a small percentage of copper, prevents Multicore Technical Service Department. 
absorption of copper from the bit into the alloy 
and extends the life of copper bits up to 10 times ton the left, as shown in photograph above, was used with 


made 10,000 joints. The centre bit, used for 


During the extensive tests under actual pro- nts and the bit on the right for 


00 joints, were each 
duction line conditions it was proved that the use 1 standard tin|lead alloy 


1LB. REELS A. 7LB. REELS _ De. SIZE 1 CARTONS 


ot 
The 1lb. Reel of Savbit Savbit Type | Alloy is s oon Contains 53’,18s.w.g.Ersin Mul- 
~~ 


- 
Type | lloy contain supplied on 7Ib. Reels Very sh ticore Savbit Type | Alloy or 
approximately 170 feet of | for factory use. Ersin = Ersin Multicore 5-Core Solder 
. ‘ » r D . > ° 
18 s ws _ ore — Multicore $-Core $0 ~ ae in the following specifications 
the ideal pack “hd 
' > oe a \ der is als pplied in y , 


atalogue Alloy |. 

Engineers an Ref No. Tintead®-“V-G 
compatfa i 

tively small quantities of 


15/-each (subject) application (subject) 


and 


40/60 
| © i4ul6 40/60 


solder 


Bib RECORDING TAPE SPLICER Bib WIRE STRIPPER & CUTTER 


This sturdy nickel-plated instrument enables rhis handy |} 
I rding tape to be jointed quickly and ; 


tle tool strips insulation 


hout ni ng the wire, cuts wire 
irately. It incorporates 


iCcu { “ 

—_ 1 i nlit | » . 
many refinements and > F . , : , plastic extruded 
ives its cost by =f) : i ® \ tv fle ‘ table to most wire 


affording big economies came TARR OPUS 4 th seS t turn of a screw 


in recording tape nvaluable to amateur and professional 
struction leaflet with 
ver plicer. 18/6 each (subject). 


MULTICORE SOLDERS LTD., MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. (BOXMOOR 3636) 


if alik s/f h (subject) 


